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Let  This  Be  An 
Electrical   Year 

Make  up  your  mind  to  make   this 
an  Electrical  Year.     Resolve  to  take 

advantage  of  the  countless  opportunities  to  live 
better,  more  comfortably  and  economically  that 
Electricity,  in  its  many  applications,  affords  you. 

Start    Right    By    Securing    Your    Copy    of 
This  Book   of  Things  Electrical 

Here  at  ELECTRIC  SHOP  is  a  splendid,  complete 
exhibit  of  over  2000  Things  Electrical— moderately 
priced  and  of  splendid  quality.      Our  handsomely 
illustrated,     mail-order     catalogue  —  containing 
complete  descriptions,  prices  and  all  other   necessary 
information — gives  out-of-town  residents  the  oppor- 
tunity  to   buy    satisfactorily  from  this  complete 
display.     If  you  have  not  a  copy  of  this  cata- 
logue, write  for  yours  now. 


ELECTRIC  SHOP 

Corner    Michigan     and 
Jackson     Boulevards 

CHICAGO 


OU   5    !<»1 
176997 
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Attend  My  School  and  Become 
Qualified  For  A  Splendid  Position 

Enlarge  your  outlook,  increase  your  income  in  the  oldest,  most  successful  and 
largest  school  of  the  kind  in  America  —  expert  instructors.  •  Two  large  modern  buildings 
with  railroad  and  Western  Union  wires-and  complete  $3,000.00  Marconi  Wireless  Station  installed. 

A  course  at  my  school  should  assure  you  of  a  bright  future  and  continuous,  rej- 
munerative  employment.     The  Morse  Railway    and    Commercial  Telegraph    and 
work  offers  excellent  opportunities.     The  radio  (wireless)  work  is  congenial, 
and  intensely  interesting,  and  offers  great   possibilities.     I   have   a 


Station    agenc 
entertaining,  instructi 


positions  on  the  Great 

My  school  is  endorsed  by  Railway,  Western  Union  and  Marconi 

lished  40  years.   Annual  enrollment  exc      ' 

tion  and  living  expenses  very  low.    Can  earn  living  expenses.       Correspondence  courses  al 

All  graduates  assisted.    Sendjor  my  free  illustrated  catalog.    GEORGE  M.  DODGE,  Presiden 


r.  Western  Union  and  Marconi  official*.  Estab- 
idsGUO  students.  Investment  exceeds  $'25.000.00.  Tiii- 
i  earn  living  expenses.  Correspondence  courses  also. 
illustrated  catalog.  GEORGE  M.  DODGE,  Presiden 

Dodge's  Telegraph  Railway  &  Wireless  Institute,  21st.  Street,  Valparaiso,   Ind. 


Enroll 
Now 


TELEGRAPHY  TAUGHT 

in   the   shortest   possible   time.      The   Omni- 
•aph  Automatic  Transmitter  combined  with 
,ndard     key     and     sounder.     Sends   you 
telegrapk  messages  at  any  speed 
just  as  an  expert  operator  would. 
Five  styles,  $2  up;  circular  free. 

OMNIGRAPH  MFG.  CO. 
39    H    Cortlandt    Street        New    York 


TELEGRAPHY  wirelesstelesraphy  taught 
day  and  evening.  The  PAINE  Uptown  BUSINESS  SCHOOL. 
1931  Broadway.  New  York,  N.  Y..  Cor.  65th  St.  Send  for 


Railroad,  commercial  and 
:less  telegraph: 


Motor  driven  fire  department  apparatus  in  New  York 
has  proven  so  efficient  and  satisfactory  that  in  the 
future  this  department  will  buy  no  more  horses. 


WASHINGTON,  D.  C. 

offers  many  special  advantages  for  a  course  in 

WIRELESS 

Our  day  and  evening  courses  include  regular  inspection  trips  to  the  Big 
Gov.  Station  at  Arlington.  U.  S.  Navy  Yard  and  the  Wireless  Experimental 
laboratories  at  the  U.  S.  Bureau  of  Standards. 

Theory,  Code,  Practise  and  Laws  of  Radio  Communication  taught  thoroughly. 
New  classes  begin  on  January  5th,  April  8th  and  July  6th,  1916. 

'NATIONAL  RADIO  SCHOOL 

U.  S.  Savings  Bank  Bldg.  No.  1405  U  St.,  N.  W. 

Circular  sent  on  request.    Phone,  N21B3 


WRITE  MOVING  PICTURE  PLAYS 

/£•*  Constant  demand.    Devote  all  or  spare  time. 

}•'*  Correspondence  Course  Not  Required. 

jj      Pastexpene^and^r^a^unnece.^. 
\TULS  PDDLISHIMG  Co.  706  CINCINNATI,  OHIO 


WORLD  WORI 


Ridpath's  History  EWorld 

We  will  mail  our  beautiful  46-page  free  booklet  of  sample  pages  to  all  interested  in  our  offer, 
and  without  any  obligation  to  buy.  A  coupon  for  your  convenience  is  printed  in  the  corner  of  this  adver- 
tisement. We  offer  the  remaining  sets,  brand  new,  beautifully  bound  in  half  morocco 

At  LESS  than  even  DAMAGED  SETS  were  ever  sold 

We  will  name  our  price  only  in  direct  letters  to  those  sending  us  the  Coupon  below  Tear  off  the 
Coupon,  write  name  and  address  plainly,  and  mail  to  us  now  before  you  forget  it.  Dr.  Ridpath's 
widow  derives  her  support  from  his  history,  and  to  print  our  price  broadcast,  for  the  sake  of  more 
quickly  selling  these  few  sets,  would  cause  great  injury  to  future  sales. 


The  Present 
European  War 

The  great  monarchies 
of  Europe  are  now  en- 
gaged in  the  greatest  trag- 
edy of  human  history.  If 

you  would  know  the  underly- 
ing causes  which  have  led  up  to 
this  great  conflict,  the  deep,  ra- 
cial antipathies,  the  mutual 
jealousies,  the  commercial  ri- 
valries, the  sting  of  past  de- 
feats, the  vaulting  ambitions  for 
world  Empire,  then  you  should 
place  Ridpath's  History  of 
the  World  in  your  home. 


Six  Thousand  Years  of  History 

Ridpath  takes  you  back  to  the  dawn  of  history 
long  before  the  Pyramids  of  Egypt  were  built ; 
down  through  the  romantic  troubled  times  of  Chal- 
dea's  grandeur  and  Assyria's  magnificence;  of  Baby- 
lonia's wealth  and  luxury;  of  Greek  and  Roman 
splendo*-;  of  Mohammedan  culture  and  refine- 
ment; of  French  elegance  and  British  power, 
to  the  dawn  of  yesterday.     He  covers  ev- 
ery race,   every  nation,   every  time 

and  holds  yOU   Spellbound  by  its  WOn-  /t^/.  History  of  'the _"Worldr  containing 

derful    eloquence.        Nothing 
and 
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The  Reason 

for  the 

New  York 


Electrical 
School 


Visit  the  School. 
Go  through  its  many 
departments  and  be 
"shown"  u'hat  it  can 
do  for  YOU  and  what 
it  has  done  for  hun- 
dreds of  other  men 
from  16  to  60. 

Drop  a  line  or 
'phone  for  free  Cata- 
log. 


the  founders  of  the  New  York 

EN    YEARS   AGO       Electrical  School  had  some  slight 
conception  of  what  the  development 

of  electricity  would  mean.  But  even  though  they  saw  only 
a  single  spark  of  what  has  since  developed,  it  was  sufficient, 
even  at  that  time  to  convince  them  that  the  progress  that  would 
be  made  in  electrical  development  would  demand  trained  incn. 

They  foresaw  that  the  day  would  come  (and  the  day  lias  come) 
when  men  who  had  only  a  smattering  of  electrical  knowledge 
would  be  unable  to  stand  the  proficiency  test. 

They  saw  the  need  for  a  training  by  actual  practice  which  would 
enable  a  man  to  go  forth  and  meet  and  master  any  problem  which 
might  confront  him  in  the  electrical  field. 

So  they  founded  this  school.  Today  it  is  recognized  not  only  as 
the  Pioneer,  but  conceded  to  be  the  Premier  of  advanced  resultful 
educational  methods. 


There  are  no  "classes".  Every  "learner"  goes  ahead  as  fast 
as  he  shows  proficiency,  and  graduates  iust  as  soon  as  he 
has  proved  by  what  he  has  done  that  he  knows  how  to  do  it ! 
That's  why  this  school — this  actual-practice-electrical-workshop 
is  in  such  high  standing  in  the  educational  world. 


"The  New  York  Electrical  School 


40    West    17th    St.  'Phone  Chelsea  2623 


New  York 


SPECIAL  EVENING  COURSE  IN 

TELEGRAPH  OPERATING 

Opens  Feb  1, 1915-closes  June  2, 1915  at 

BLISS  ELECTRICAL  SCHOOL 


No.  48TakomaAve. 


WASHINGTON,  D. 


Thoroughly  capable  operators  are  in 
demand.  Twenty-one  years'  experi- 
ence as  a  Technical  Training  School 
is  a  guarantee  that  you  will  obtain 
here  just  the  knowledge  you  re- 
quire to  qualify  you  for  a  position 
as  Operator.  Catalog  on  request. 


First  Class  Equipment 


Experienced  Instructors 


BRYANT  SCHOOL  FOR  STAMMERING 

speech  impediments;  over  twenty  years'  experience;  convenient  tat 
Eastern  students.  Principal,  a  physician  and  a  cured  stammerer — 
knows  how  to  relieve  others.  Interesting  booklet  free.  References. 
26 M  West  40th  St..  NEW  YORK  CITY. 


FREE  BOOK  ON  MOTORING 


DYKC'S 

'WORKING  MODELS; 


of  imitators.      This  is  the  original  find  only  system  of  its  k 
in  the  world.     Models  made  in  London. 


DYKE'S  SCHOOL  OF  MOTORING,          Box  2,         Roe  Bldg.,  St.  Louts,  MO. 

All  Electric  .Starter*,  Lighting  Systems  and  Map  netoi  Simnliiiecl. 


Chief  Engineer.  Chicago  Engineering  Works.  407  Cass  St..  Chicago.  111. 


Sit  at  This  Table  and  Earn  $200  a  Month 

^^—^^MffV  LEARN  TO  BE  A  DRAFTSMAN 

^^^^^•^v  We  will  show  you  bow  you  can  do 

^^^BHKL  it.    Write  us  and  we  will  send  you 

•Mb  full  particulars.    No  enrollment. 

t^^^B  ''  No  first  payment.    Your  own  abil- 
ity is  what  counts.    No  $10  down, 

M  $10  a  month  game.    Just  write  and 

JB^^Ok  find  out.    Circular  6  free. 

4m  k       THE  T-SQ.  &,  TRIANGCE  Co. 

%  30-32  CLINTON  ST..   NEWARK.   N.  J. 


YOU     CAN    DRAW 

and  earn  $25  to  $150  weekly  if  you  like  drawing  and 
learn   from   Jack   Smith, 

shows  a  real  record* on  the 
He   teachea  you  with  his 

he  Ruarantees  will  make 
you  draw  perfect  expres- 

IK" 


PHILADELPHIA  HECORtV 


1  6c  postage  for  valu- 
able free  lessons,  cartoon  booklet  and  explanation. 

JACK  SMITH'S  OWN  CARTOON  SCHOOL 
J398  Broadway.  New  York 


The  Best  Evening  Course  in  Wireless  in  New  York 

If  you  live  nearby  and  wish  to  hold  your  present   position,  while   studying  at   night.      Complete  equipment — 
twelve    instructors.  Prepare   for    a   government   license — under    a    Marconi    Engineer 

Day    Courses    in    Operating-   and    Construction 
Evening  Courses  in  Engineering,  Operating,  and  Drafting  Spanish  for  Operators 

New    Class   in    Engineering   starts   soon 
Y.  M.  C.  A.  TELEGRAPH  SCHOOL  143  East  86th  Street,  NEW  YORK 
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PLEASANT  LIFE  JOB 

CONTINUALLY  TRAVELING 

2,349  Extra  Railway  Mail  Clerk*  to  be 

*  appointed  before  June  30 

$75  to  $150  a  month  for  life 

OVER  230,000  U.  S.  GOVERNMENT  POSITIONS  ARE 

OPEN  TO  COMPETITION 
Over  2.000  appointments  are  made  each  month 

WAR-PROOF-  PANIC-PROOF-SURE-PAY  JOBS 
Country  residents  and  city  residents  stand  the  same  chance  for 
immediate  "appointment.    Common-sense  education  sufficient, 

Write  immediately  for  schedule  showing  the  places  and  dates  of 
the  examinations  announced  January  15  in  your  neighborhood. 
Don't  delay.    Every  day  you  lose  means  the  loss  of  just  so 
much  coaching  before  the  rapidly  approaching  examinations, 

FRANKLIN  INSTITUTE,  Dept.  0111    Rochester,  N.  Y. 


o  u 

cted. 


om 


How  to  Make  it 


Morgan's  new  book  tells  the  story  with  an  appeal  you 
can't  resist.  The  first  book  to  satisfy  the  creative  and 
constructive  instinct  inborn  in  every  live  boy. 


Partial  Contents: 

Magnets  and  Magnetism; 
Static  Electricity;     ^ 

Static        Electric       Ma- 
chines; 

Cells   and  Batteries; 
Electro-Magnetism      and 
Magnetic  Induction; 
Electrical  Units; 

Electrical          Appurten- 
ances; 

Electrical         Measuring 
Instruments; 

Bells,    Alarms    and    An- 
nunciators ; 

Electric  Telegraphs. 


TAe 

BOY 

ELECTRICIAN 


Partial  Contents: 

Michrophones   and   Tele- 
phones; 

Induction  Coils; 
Transformers ; 
Wireless    Telegraphy; 
A  Wireless  Telephone; 
Electric  Motors; 
Dynamos ; 

An  Electric   Railway; 
Miniature  Lighting; 

Miscellaneous   Electrical 
Apparatus, 

Etc.,   Etc. 


SEND  US  YOUR  ORDER  TODAY 

MODERN    MECHANICS 

BOOK  DEPARTMENT — 


32  Union   Square 


New  York  City. 
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MODERN  MECHANICS  AND  POPULAR  ELECTRICITY 


32  Union  Square 


New  York 


A   CONSOLIDATION   OF: 

Popular  Electricity  and  the  World's  Advance 
Modern  Electrics  and  Mechanics 
Electrician  and  Mechanic 


ORLAND    J.    RIDENOUR,    President 


AUSTIN    C.    LESCARBOURA,    Editor 


Volume  XXX. 


JANUARY,  1915 
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[  That's  Just  What  I  Need 


Hawkins  Library  of 

ELECTRICITY 

A  PRACTICAL 
ELECTRICAL 
EDUCATION 
In  Six  Volumes. 

"    ""     Per  Volume 
Pocket  Size 
-    Leather  Bound 


You  Don't  Pay 

Until  You  Examine  the 
Books — Return  to  Us 
If  Not  Satisfactory 


It  is  a  work  of  education, 
explanation  and  encourage- 
ment. 

It  is  a  royal  road  to  a  prac- 
tical knowledge  of  Electricity. 

It  answers  your  electrical 
questions  in  concise,  practical 
and  easily  understood  lan- 
guage. 

It  covers  thoroughly  the 
elementary  principles  as  well 
as  the  most  approved  practice. 

All  important  points  are 
fully  illustrated  by  drawing  or 
a  full  descriptive  illustration, 
which  adds  greatly  to  the  clear- 
ness and  value  of  the  work. 

It  contains  the  correct  and 
most  up-to-date  safety  rules 
for  installing  Modern  Electric 
Machinery  and  Appliances. 

It  gives  complete  explana- 
tion on  Electrical  Construc- 
tion. It  is  a  practical,  author- 
itative, comprehensive  guide 
for  all  desiring  a  working 
knowledge  of  Electricity. 

No  catalogue  description 
can  do  justice  to  the  work;  it 
contains  too  many  thousand 
points ;  only  the  important 
headings  are  shown  in  the  list 
of  contents. 

Bound  in  handy  pocket-book 
size  to  carry  in  your  pocket, 
fine  leather  cover  and  the  gilt 
edges  in  keeping  with  the 
valuable  contents. 

There  is  no  series  of  books 
of  useful  information  ever 
published  which  will  demand 
the  same  recognition. 

Don't  wait  until  weeks  and 
months  pass,  but  get  the  full 
value  of  these  great  Guides  at 
once. 


Endorsement  of 
Satisfi.    *  "* 


"After  a  thorough  exam- 
ination we  find  they  are 
the  best  tiiat  have  ever  been 
published  on  this  particular 
subject.  I  am  thoroughly 
convinced  that  after  exam- 
ination these  books  can  sell 
themselves." — Triumph  Elec- 
tric Co.  (H.  H.  Panschar), 
Cincinnati,  0. 

"I  wish  to  say  that  I  have 
been  doing  Electrical  Work 
for  15  years,  and  have  up- 
wards of  $100  worth  of  Elec- 
trical books,  but  I  consider 
the  Hawkins  Electrical 
Guides  the  best  ever  for  the 
practical  electrician."— O.A. 
Armfield,  Mulberry,  Fla. 

"They  are  the  most  com- 
plete set  of  books  on  the  sub- 
ject for  that  price  that  I  have 
ever  seen.  Perfectly  satis- 
factory; they  cover  the  sub- 
jects in  a  way  that  can  easily 
be  understood  by  anyone." — 
J.W.  Gledhill,Vineland,  N.J. 

"The  Hawkins  Electrical 
Guides  seem  to  me  to  be  the 
best  and  most  complete  set  of 
Electrical  books  that  I  have 
ever  had  the  opportunity  to 
find."  — T.  J.  Messinger, 
Columbus,  Pa. 

"It  is  useless  forme  to  take 
up  your  time  telling  you  how 
delighted  I  was  to  find  them 
so  good, — above  all  expecta- 
tions. My  most  heartfelt 
thanks  for  such  grand 
books."  -M.  W.  Canaday, 
Nowata,  Okla. 

"lam  a  student  at 

Schools,  but  I  have  found  I 
can  get  more  out  of  Hawkins 
Electrical  Guides  than  I 
could  from  Text  Books  at 
eight  times  their  cost.  They 
are  the  best  I  have  ever 
studied." 


HERE  is  a  set  of  books  that  no  man  in  the 
ELECTRICAL    FIELD  should  do  without. 
This  is  the  ELECTRICAL  AGE  in  which  we 
live;    ELECTRICITY  now  controls  more    trades, 
directs  more  men,  offers  more  opportunities  than 
any  other  power  that  man  has  yet  discovered.    Do 
you  wish  to  know  the   underlying   principles  of 
MODERN  ELECTRICAL  PRACTICE? 

If  so,  HAWKINS  ELECTRICAL  GUIDES  will 
give  you  the  information.  In  reality  they  are  a  school 
within  themselves,  containing  a  complete  study 
course  with  QUESTIONS,  ANSWERS  AND  ILLUS- 
TRATIONS, written  in  plain  everyday  language  so 
that  a  practical  man  can  understand. 

The  HOW,  WHEN  and 
WHY  of  ELECTRICITY 

Read  over  the  titles  shown  on  the  back  of  each 
volume,  and  note  the  scope  of  each  book.  They 
are  handsomely  bound  in  flexible  black  leather  with 
gold  edges  and  will  readily  go  in  the  pocket.  THEY 
ARE  NOT  ONLY  THE  BEST,  BUT  THE  CHEAP- 
EST WORKS  PUBLISHED  ON  ELECTRICITY. 
'  '  Each  book  is  complete  in  itself  and  will  be 
supplied  $1.00  per  copy,  but  we  believe  that 
the  complete  set  is  the  best  bargain.  ,  v 

The  books  can  speak  for  themselves    /j& 
and  a  careful  examination,  page  by  /$/?  lease 
page,  and  illustration  by  illustra- 
tion, will  convince  you  of  their 
big  value. 

If  you  will  fill  out  the 

following  coupon  giving    /\ v/  isfactory.I  agree'to  sen^ 

all   the   information 

requested,  we  will     /  ^~/  eftch  m°n^  "»«!  paid: 

submit    the   six 

volumes  for  ex-  /^/  SIGNATURE 

amination  on 

conditions  /V/  OCCUPATION 

named. 
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Power  of  Will 


Why  is  this  man  master  ?  He  is  unarmed.  The 
lion  has  the  physical  strength  to  tear  him  to  shreds 
— his  mouth  is  watering,  yet  he  dares  not.  He  is 
cowed— cowed  by  the  man's  POWER  OF  WILL 


I>aw  (if  (Jreat  Thinking. 
i   Four    Factors    on    which 

depends. 
How     to     develop     analytical 

How  to'  think  "all  around" 
any  subject. 

How  to  throw  the  mind  into 
deliberate,  controlled,  pro- 
ductive thinking. 

IJetailed  directions  for  Per- 
fect Mind  Concentration. 

How  to  acquire  the  power  of 
Consecutive  Thinking,  Kea- 
soning,  Analysis. 

How    to    acquire    the    skill    of 
Creative  Writing. 
low   to  guard   against   errors 
in  Thought. 

all  unwelcome  thoughts. 

H<  w  to  follow  lines  of 
thought  with  keen,  concen- 
trated Power. 

How  to  develop  Reasoning 
Power. 

low   to  handle   the  mind   in 
Creative  Thinking, 
he  secret  of  Building   Mind 
I'ower. 

How  the  Will  is  made  to  act. 

How  to  test  your  Will, 
low  a  Strong  Will  is  Master 
of  Body. 

What   creates   Human    Powsr. 

The  Six  Principles  of  Will 
raining. 

Definite  Methods  for  develop- 
ing Will. 

The  NINETY-NINE  METH- 
ODS for  using  Will-Power 
in  the  Conduct  of  Life. 

Seven  Principles  of  drill  in 
Mental,  Physical,  Personal 

FIFTY-ONE  MAXIMS  for 
Applied  power  of  Percep- 
tion, Memory,  Imagina- 
tion, Self  Analysis,  f  onnoi. 

How  to  develop  a  strong,  keen 
gaze 

How  to  concentrate  the  eye 
i.pon  what  is  before  you— 
object,  person,  printed  page, 
work. 

How  to  become  aware  of 
Nerve  Action. 

How  to  keep  the  body  well- 
poised 

How  to  open  the  Mind  and 
Body  for  reception  of  in- 
co3i ing  power. 

How  to  exercise  tlie  nerves. 

How  to  throw  off  Worry. 

How  to  overcome  the  tyranny 
of  the  Nervous  System. 

How  to  secure  steady  nerves. 

How  to  maintain  the  Central 
Factors  of  Body  health. 

Difficulties  in  Mastering 
Harmful  Habits. 

The  Law  of  Will-Power  in 
Habits. 

The  Mental  Law  of  HaWt 
Cure,  etc.,  etc.,  etc. 


Anyone  Can  Have  An  Indomitable  Will 

It  has  long  been  known  that  the  will  can  be  trained 
into  wonderful  power — like  memory,  or  like  any  one  of 
the  senses — by  intelligent  exercise  and  ust.  The  trouble 
with  almost  every  one  is  that  they  do  not  use  their 
wills.  They  carry  out  other  people's  wills,  or  drift 
along  with  circumstances. 

If  you  held  your  arm  in  a  sling  for  two  years,  the 
muscles  would  become  powerless  to  lift  a  feather.  That 
is  exactly  what  happens,  in  most  people,  to  the  faculty 
we  call  "will-power."  Because  we  never  use  the  Will, 
we  finally  become  unable  to  use  it. 

\Ye  degenerate  into  beings  little  more  than  slaves — • 
unhappy,  discontented,  envious,  hoping  blindly  that  "some 
day" — without  any  effort — we  will  attain  what  we  most 
want  in  life 

"Power  of  Will,"  by  Frank  Channing  Haddock,  Ph.D., 
M.S.,  is  a  scientific  course  in  Will-Training  which  has 
helped  over  40,000  people.  This  great  work  provides  a 
thorough  course  in  Will-Training,  consisting  of  28  les- 


their   wills   into   wonderful  power. 

For  Master-Men 

"Power  of  Will"  provides  the  shake-up  that  ninety- 
nine  out  of  every  hundred  people  need.  Master-Men  like 
Judge  Ben  B.  Lindsey;  Supreme  Court  Justice  Parker; 
Wu  Ting  Fang,  ex-U.  S.  Chinese  Ambassador;  Lieuten- 
ant-Governor  McKelvie  of  Nebraska;  General  Manager 
Christeson  of  Wells- Fargo  Express  Co.;  Asst.  Postmaster- 
General  Britt;  E.  St.  Elmo  Lewis,  Vice-President  Art 
Metal  Construction  Co.— and  literally  thousands  of  other 
men  of  action  and  ambition  like  them — read,  use,  and 
praise  "Power  of  Will." 

Its  readers  talk  of  it  as  of  a  Bible.  It  has  made  de- 
cisive men  of  action  out  of  the  most  miserable  "down- 
and-outs."  It  has  cured  victims  of  drink  and  other 
vices.  It  has  made  big  men  bigger  by  showing  them  how 
to  use  their  brains  better.  It  is  a  goad  to  old  and 
young  alike.  It  has  re-awakened  ambition  in  men  and 
women  who  have  been  turned  from  their  life  purposes, 
and  shown  its  students  how  to  carry  forward  their  am- 
bitions into  consummation. 

Is  YOUR  Will  Dormant  ? 

Look    back    upon    your    life.      Once    upon    a    time,    no 
doubt,  you  weaved  great  dreams  of  what  you  were  going 
to  make  of  yourself.     Are  thev  accomplished  now?    Why 
are  they  not  accomplished?     Is  it  not  because  you  lacked 
a   strong,    powerful,    dominating,  inflexible   WILL?      You; 
allowed  others  to  control  and  influence  you  to  their  ends, 
instead  of  controlling  others  yourself.     You 
let   insignificant   daily  incidents   everlasting- 
ly   turn    you    from    your    purpose.      Gradu- 
ally— like     so     many     of     us — you     allowed 
this    God-given    faculty    of    will    to   become 
scotched    and    DORMANT    in    you.       Dr. 
Haddock    has    a    message    for    you — a    real 
message  of  emancipation  from  the  blasting 
human  curse  of  indecision  and  blind  habit 
— a  message  which   every   man   from  so  to 
60  years  old  should  get. 
Send  No   Money— Examine  Book  Fir«t 

?h  it  is  reallv  a  complete  course 

iO.  Tho  fliblishera  will  Rladly 
.3'  inspection.  Send  no  money 
>n  below,  enclosing-  your  tasinesa 
...  _  If  you  decide  to  kef-p  the  book 

flffin  tt.e'c'oup^n  nc^bef™' Vo^™  "fp^e  °Ut  "^ 

PELTON  PUBLISHING  CO. 

6  Pelton  Building  Meriden,  Conn. 


any 

books  that  I  have  been  more 
satisfied  to  pay  for.  They 
can  achieve  wonders  if  their 
teachings  are  closely  fol- 
lowed."— Geo.  P.  H,  McVay, 
Dept.  of  Finance,  City  of 
New  York. 

"The  first  thing  I  happened 
upon,  when  I  opened  this  book 
was  'Some  diseases  of  the 
Imagination'  and  I  tell  you 
that  chapter  alone  Is  worth 
ten  times  the  price  of  the 
book.  I  wish  such  a  volume 
had  come  into  my  possession 
25  years  ago." — Thos.  O'Con- 
nor. 270  Prccita  Ave.,  San 
Francisco. 

"It  is  the  greatest  hook  I 
ever  looked  into.  The  testi- 
monials regarding  it  are  in- 
adequate as  to  its  merits.  It 
has  startled  me  already — 
though  I  have  read  only  a 
few  chapters." — Rev.  A. 
Turkington,  Blanchester, 

Ohio. 

"If  you  had  all  the  corre- 
spondence courses  on  the 
market  and  if  you  studied 
them  for  ten  years  you  could 
not  succeed  in  mastering  the 
system  discovered  and  laid 
bare  by  this  twentieth  cen- 
tury Genius."— Wm.  W. 
Long.  Cleburne  Springs,  Ark. 
"I  find  that  this  book  is 
really  more  than  you  claim 
It  to  be  and  I  consider  that 
I  have  received  a  bargain." — 
H.  R.  Johnson.  Guaranty 
Trust  Co.  of  New  York,  N.Y. 
"I  shall  not  call  this  a  'book' 
— but  a  'universal  key  to  the 
latent  elements  of  the  human 
mind.'  "—P.  E. 
Basson,  Public 
Accountant, 
Hanover  Bank 
Building, 
N.  Y.  City. 


For  our  Mutual 
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Pelton 
Pub.  Co., 
6 Pelton  Bid*., 
Meriden,  Conn. 

Gentlemen : 

Please  send  n'e  a  copy 
of  "Power  of  Will"  without 
charge.  I  aeree  to  remit  $3.00 
remail  the  book  in  5  days. 
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Drafting— Designing 


Good  positions— big  salaries 

Structural,  mechanical,  architectural,  elect 
drafting  and  designing.  We  are  experts 
t;ive  you  actual  drafting  room  experi- 
ence. Use  your  spare  time  to  quickly 
qualify  for  high  salary.  Write  for  de- 
scriptive catalog.  Books  and  tools  free 
to  students. 
Columbia  Cor.  School,  Dept.  M.,  Phila. 


Alhiim   with    538    Genuine    Stamps,     incl.    Rho- 

Album  desia    Congo  ,tger)i  china  <dragom. 

Tasmania     (landscape),    Jamaica  (waterfalls),  etc.      lOc.     List  Free. 
We  Buy   Stamps.        -        HUSSMAN  STAMP  CO.,         •        St.   Louil,  Mo. 


WIRELESS  TELEGRAPHY 

Railroad  Commercial 

Classes  form  monthly.     Fall  Term  begins  Sept.  14th.     The  oldest 

and  largest  school  in  the  East.  Write  for  Catalogue. 

"You  Know  Us —  Let  Us  Know  You" 

Correspondence  Courses 

Boston  School  of   Telegraphy,  "BOBS°.J 


WHY  STAMMER 

when  I  can  cure  you  ?     Write  lor  free  booklet  No.  4. 
SAMUEL  D.  ROBBINS,         6  BEACON  ST.,         BOSTON,  MASS 


NATIONALSALESMEN'STRAININCASSOCIATION 


Offers  YOU   Success 


ill. 


VENTRILOQUISM 


Almost  anyone  can  learn  it  at  home.    Small  cost.    Send 

today  2-cent  stamp  for  particulars  and*proof. 

O. A.SMITII,lloo»W  344 823 Bigelow St., PEOliIA,IL.L. 


A  GOOD  POSITION 

with  UNCLE  SAM  is  most  desirable.  Life  positions,  pleasant  sur- 
roundings, good  pay,  steady  work,  short  hours,  promotions  on  merit, 
fioth  sexes.  No  political  pull.  Thousands  of  appointments  yearly. 
Most  thorough  preparation  $5.  Returned  if  not  appointed.  Full 
information  and  questions  used  by  the  Civil  Service  Commission  free. 
AMERICAN  CIVIL  SERVICE  SCHOOL  WASHINGTON,  D.  C. 


Wanted 

Meter  Engineers 

We  have  got 
to   find   more 

Meter  Engineers 
somewhere.  Dur- 
ing the  coming 
year  over  500,000 
new  meters  are  go- 
ing to  be  installed. 
If  you  are  ambi- 
tious we  will  train  you— in  your  own  home — 
during  your  spare  time  to  become  a  competent 
Meter  Engineer.  Send  the  free  coupon. 

Salary  $125  to 
$225  Per  Month 

Meter  Engineering  is  one  of  the  best 

paying  professions  in  the  electrical  industry. 
We  can  show  you  hundreds  of  men  who  are 
making  better  than  $3,000  a  year.  Here  is 
your  chance  to  get  the  practical  instruction 
right  in  your  o\vn  home.  You  get  a  diploma 
and  can  become  a  full-fledged  Meter  En- 
gineer without  giving  up  the  job  you  now 
hold.  Then  you  get  the  big  job — the  fat  pay 
envelope.  Write  today. 

The  New  Profession 


The  profession  of  Electrical  Meter  En- 
gineering is  now  in  its  infancy.  It  is  calling  for 
men.  The  Electric  Lighting  Stations 
mutt  have  Meter  Engineers.  Thou- 
sands of  positions  are  now  open. 
Meter  Engineers  are  now  so  scarce 
that  the  Electric  Lighting  Sta- 
tions are  willingtopay  huge  sums 
for  competent  men.  YOU  can  get 
into  the  profession.  It  is  calling 
you.  Write  at  once  for  full  particu- 
lars of  this  special  offer. 


Send  the  Free  Coupon 

Put  your  name  and  address  on  tl 
coupon  and  send   it  in  at  once.    W 


Special  Offer 

For  alimitedtime 
we  are  making  a 
special  reduced 

to  induce  men  to 
start  the  study  of 
Meter  Engineer- 
ing right  away. 
Send  the  Coupon. 


coupo  . 

will  send  you  absolutely  free  and 

our 

ineering 
ul  o 


end 

prepaid  our  big  new  book  on  Mete 
Engineering.   Tells 


FREE 

Book  Coupon 


wonderful  opportunities  you  will  A 

have  in  the  New  Profession.  ^  Ft. Wayne CorrespondenceSchcol 

Explains  exactly  how  you  can  >T  iv.nl   1401    Ft  W          1  A 

study  at  home  during  your  £  UepL  I4U1tN-  Wayne,  Ind. 

spare  time  and  get  your  *  Gentlemen:— Please  send  me 
ligaS  ofSanv  k^nd^nV  a')SOlUtely  free  alld  PrCPaid 
gluing thfeboo£.  Send  /  ?")Ur.new  ***  on  Meter  En- 
your  name  and  address  ^T  gmeenng.  Also  tell  me  about 
on  free  coupon  or  lefr-  £  your  great  special  offer.  It  is  dis- 
ter  or  postal  cai-d.  ^  tinctly  understood  that  I  assume 
But  send  today.  >  no  obligations  of  any  kind. 
Ft.  Wayne  Corres- 


Address 
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Do  You  Like  to  Draw? 

That's  all  we  want  to  know 

We  will  not  give  you  any  grand 
prize  or  a  lot  of  free  stuff  if  you  an- 
swer this  ad.  Nor  do  we  claim  to  make 
you  rich  in  a  week.  But  if  you  are 
anxious  to  develop  your  talent  with  a 
successful  cartoonist,  so  you  can  make 
money,  send  a  copy  of  this  picture  with  6 
cents  in  stamps  for  portfolio  of  car- 
toons and  sample  lesson  plate  and 
let  us  explain. 

THE  W.L.  EVANS  SCHOOL  OF  CARTOONING 
825  Leader  Bldg.,  Cleveland,  Ohio 

Artist  De  Ball  of  this  Magazine  was  a  former  pupil 


Be  a  Doctor  of 
CHIROPRACTIC. 


Learn  at  Home  and  In 

Millions  of  people  prefer  drugless  healing  to  medi' 
cine— there  is  a  big  demand  for  Doctors  of  Chiro- 


$3,000  to  $5,000  Yearly  f 

profusely  illustrated;  also  14  big  free  charts  and  a  spinal 

column— makes  study  fascinating— easy.    Fees  earned 

quickly  pay  for  course.  _ 

Fr*»<»  I  «»««rtnc  Write  for  FREE  sample  lessons,  illustrated 

Free  LeSSOnS  catalog,  names  and  addresses  of  successful 

araduates  and  bie  book  bv  ELBERT  HUBBARD. 

National  ScHool  of  Chiropractic,  De»t.  16     421 S.  Oshland'Bltd.,  Chicago 

For  Photoplays 

At  $10  to  $500  Each 
Your  "happy  though* 


Ideas  Wanted 


$500  each,  according  to 
home.     Special  educa 


arc  as  good  aa  anybody's 
and  may  bring  you  $10  co 
rs  work  in  spnre  time  at 
y(  I  show  you  how  w\ 

I  Guarantee  You  $10  For  Your  First  Photoplay 

This  means  you.  Tremendous  demand  caused  by  30,000  movie  theatres 
changing  program  daily  accounts  for  this  unusual  offer.  Itcosts  nothing 
-  !— estimate.  Sendr 


The  Latest  On 

House  Wiring 

By  THOMAS  W.  POPPE 

ELECTRICAL,     ENGINEER     AND     CONTRACTOR 

Absolutely  new  and  up  to  the  minute,  describing 
and  illustrating  all  up-to-date  methods  of  installing 
Electric  Light  Wiring  according  to  the  latest  rulings 
of  the  National  Board  of  Fire  Underwriters.  All 
systems  of  wiring  are  covered,  Including  the  three- 
wire  system  now  so  much  in  use.  Practical  dia- 
grams and  illustrations  are  given  to  show  just  how 
the  work  is  done. 

It  Solves  All  Problems 

FOR  THE  PRACTICAL  WIREMAN  OR  AMATEUR 

and  In   fact  contains   all   the   essential   Information 
for  the  successful  wiring  of  a  building. 

Among  the  subjects  covered  are — Planning  and 
laying  out  the  work — Locating  the  Meter — Meter 
Connections — Feed  Wires — Switches— Plug  Recep- 
tacles— Brackets — Veiling  Fixtures  —  Flexible  Con- 
duit System — Rigid  Conduit  System — Steel  Armored 
Cable  System— •»  Knob  and  Tube  System — Various 
Switching  arrangements  explained  and  diagramed — 
The  easiest  method  of  testing  Three  and  Four-way 
circuits  explained  and  illustrated — Current  carrying 
capacity  of  Wires — Etc. 
103  Pages,  74  Illus.  Flexible  Cloth  Cover,  Pocket  Size 

PRICE,  FIFTY  CENTS  POSTPAID 

Money  refunded  If  not  satisfactory 

MODERN  PUB.  CO.,  BOOK  DEPT. 

32  Union  Square,  New  York,  N.  Y. 


Be  a  Signal  Engineer 


.  The  profession  of  Signal  Engineering  is  only  in  its 
infancy.  Thousands  of  men  are  needed.  At  the  present 
time,  scarcely  more  than  25%  of  the  railroads  are 
equipped  with  automatic  electric  block  signals.  We  must 
find  more  Signal  Engineers  to  superintend  the  installa- 
tion of  the  new  systems  and  the  maintenance  of  the  ones 
that  are  already  installed.  Big  money  is  being  paid.  You 
can  get  just  the  kind  of  instruction  you  need  to  hold  one 
of  the  big  jobs  in  your  own  home— during  your  spare 
time.  Send  the  coupon  now  for  the  big  new  book  on 
signal  bngmeermg.  Find  out  how  you  can  be  the  boss 
and  me  man  who  gets  the  fat  pay  envelope.  Write  today. 

Earn  $2,500  a  Year 

*  Xe!»  tjiatjiso^hat,  your  salary  will  be  when  you  are  a 
full  fledged  Signal  Engineer,  $2,500  a  year  to  start. 
Many  men  making  much  more  than  that.  Even  while 
you  are  learning  you  can  hold  one  of  the  positions 
under  a  Signal  Engineer  paying  you  a  handsome  salary. 
Here  is  your  opportunity.  Be  the  man  who  tells  the  other 
fellows  what  to  do.  Sendinthe  free  coupon  for  full  particulars 


MORE  MEN 
NEEDED 

Railroads  are  constantly  looking 
for  competent  Signal  Engineers. 
There  are  not  enough  men  to  fill 
the  positions.  Thousands  and 
thousands  of  miles  of  track  are 
now  being  equipped  with  automatic 
signals.  More  Signal  Engineers 
are  needed  to  superintend  the 
work.  Hundreds  of  new  positions 
will  be  open.  And  there  are  no 
men  to  take  them.  Electric 
Signal  Engineering  is  one  of  the 
most  fascinating  of  professions.  As 
a  railroad  man  you  travel  from 
coast  to  coast  without  it  costing 
you  a  penny.  You  can  be  the  man  who  kno' 
who  tells  the  other  fellow  what  to  do.  You 
the  fat  pay  envelope  and  free  transportatio 


TWO  BIG 
OUTFITS 

Complete  Signal  Engineer's 
Outfit  and  Complete  Drafts- 
man's Outfit  given  away  abso- 
glvjree 

of  track 

etc..  'etc.  The  Draftsman's 
outfit  is  complete,  consisting  of 
drawing  instruments  ,T  square, 
drawing  board,  triangles,  etc. , 
etc.  Actual  working  instru- 
ments. On  this  great  special 
oft>r  given  away  to  you  abso- 
lutely free.  Send  the  coupon. 


You  can  be  the  man 
n  be  the  man  who  gets 
Here  is  your  chance. 


Send  the  FREE  Coupon  '•-r1 
for  Big  New  Book   ' 


w 

book  absolu 
about  this  rr 

IWOO  ck£  "The' taok'fatoa: 
Get  your  name  and  address  in 


fascinating  profes-       A 
you  can  get  into  the       f 


Just  put  your  name  and  address  on  the     J       Department  of 
free  coupon  and  send  it  in  to  us  at  once.  Signaling 

Absolutely  no  obligations  of  any  kind.       A  Room     1W1. 

Chi«go,IlL 

GENTLEMEN:  Please  send 

/paid    your    big    new     Sign  " 
book.      Also    full    particula 

Department  of    /  ab?u 
Signaling    / 

Room   1401 
1810  Wilson  Ave.  /    ' 
Chicago, 


.Occupation.... 
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EXGIXEBRIIVO 

Mechanical       Electrical       Civil . 

Save  a  year's  time.    Full  standard  course  giv1 
m  3  years  of  48  weeks  each.    Enter  any  tin. 

Special  One  -Tear  Courses 
Electrical  Engineering  — Designed  especially  to 
prepare  youn^;  men  for  responsible  positions, 
superintending  of  smaller  electric  power  and 
lighting  stations,  power  plai.ts,  etc.     Diplon.a. 
Steam  Engineering  — Qualifies  young  men  to 
take  charge  of  steam  power  or  heating  plants 
and  to  run  stationary  engines. 
Machinists'  Course— For  those  who  want  to  be- 
come machinists  in  the  shortest  time.   Plenty  of 
shop  work,  not  much  text-book  study. 
Automobile  Machinists'  Course- Arranged  espe- 
cia.ly  for  those  who  want  to  secure  a  position 
in  an  automobile  factory  or  to  manage  a  garage, 
Special  Courses  In  Gas,  Automobile  and 

Traction  Engineering 

3  months  each.  Students  work  in  shops,  engine 
house  and  garage;  repair  and  drive  engines  ai.d 
automobiles.  Lowest  tuition  fees  and  living 
expense.  For  catalog  address 

GEORGE  P.  MAG  ILL,  President, 

Highland  Park  College 

»es  Ittoines,  Iowa 


A  "Steel  Trap"  Memory 


One  that  takes  a  tight  grip  on 
facts,  figures,  names,  details 
of  every  kind  and  hangs  onto 
them   through  life— that's 
the  kind  of   memory   you 
ought  to  have  and  the  kind      t 
you  can  have  i  f  y  ou  w  ill  five 
me  ten    minutes   of   your 
spare  time  daily  for  a  few 
weeks.    I  will  make  your 
mind  an  infallible  classified 
index  of  the  things  it  is  to 

r  advantage  to  remem- 

— give  you  power  to  con- 
centrate, overcome  self -con- 
sciousness, enable  you  to  think 
on   your    feet,    and    address 
an  audience  intelligently  with- 
out hesitancy  and  without  notes. 

kThe  Key  to  Success 


si  the 

thousands  of  people 
greater  business  and  socia 


DicksoZ 
Principal, 
Dickson 
School  of 

st  2J  years  I  have  trained    Mem°ry 
STOP  FORGETTING-aided  them  to 


at  the  beginning  of  the  race  for  success,  advances  and 
he  deman 
g  in  thei 

figures  to  be  remembered,   that  to  succeed  or  even  hold  your  I 
own  you  simply  must  possess  a  good  memory.  | 


distances  his  forgetful  rival.  The  demands  of  commercial  and 
professional  life  are  BO  exacting  in  their  details  of  facts  and  I 
figu 


Get  My  Remarkable  Memory  Test  Free 


and  tell  you 
o  Speak  In 


conclusive  test  for  the  memory 

free,  also  a  copy  of  my  book  "How  to 

how  to  obtain  a  copy  of  my  De  Luxe  edition, 

Public,"  a  handsomely  illustrated  $2  book,  absolutely  free.    Don't 

be  handicapped  with  a  poor  Memory  any  longer—  write  me  today. 

Address  me  personally. 

HENRY  DICKSON,  Principal. 
Dickson  School  of  Memory,      929  Auditorium  Bldg.,  Chicago 


ELECTRIC  LIGHT  for  COUNTRY  HOUSES 


The  convenience  and  safety  of  electricity  both  as  an  illuminant  and  as  a  domestic 
labor-saver  appeal  as  strongly  to  the  isolated  farmer  or  country  resident  as  to  the  city 
dweller.  Heretofore,  there  has  always  been  the  obstacle  of  remoteness  from  an  electric 
power  line;  this  has  now  been  overcome  by  the  advent  of  inexpensive  and  easily  installed 
private  electric  plants. 

Electric  Light  for  the  Farm,  by  N.  H.  Schneider 

Contains  practical  information  on  small  low  voltage  electric  plants  operated  by  storage  batteries  and 
gasolene  engines,  giving  full  details  for  wiring  a  house  according  to  the  Underwriters'  Rules,  tells  you 
just  how  to  start  about  the  wiring,  what  wire  to  use,  how  to  estimate  the  materials  required  and  com- 
plete the  installation.  Tables  and  rules  are  given  for  estimating  the  number  and  size  of  lights  required 
ry  to  supply  the  current, 
fledge  is  necessary  to  install  or  operate  these  outfits  except  what  may  be  learned 


and  the  outfit  r 

No  technical  know 
from  this  book. 


172  Pages  PRICE  $1.00  POSTPAID  66  Illu.trations 

Modern   Pub.  Co.,  Book   Dept.,   32  Union  Square,  ,New  York  City 

•^^^••MM 
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Watch  For  This  Cover 


on  the  news-stands  December  15th.  It  «vill 
be  in  full  color  and  is  something  new  in 
magazine  cover  arrangement. 

The  Contents  of  All  Outdoors 

is  in  keeping  with  the  cover — something 
new  and  different  for  outdoor  people  in 
each  issue. 

The  January  All  Outdoors 

is  seasonable.  Winter  Sports.  Hunting 
and  Shooting.  Outdoor  Photography. 
Wilderness  Life.  Adventure  Stories. 
Dogs.  Fish  and  Fishing,  etc.  All  are 
covered. 

The  Anglers  Art  Calendar 

is  included  in  every  copy.  More  than  150 
articles.  More  than  100  illustrations.  All 
selected  for  your  service  and  entertainment 
— now.  If  you  do  anything  out-of-doors 
you  will  like  All  Outdoors. 

At  your  nearest  newsdealer   15  cents — or 
better  use  the  coupon. 


P.E. 


ALL  OUTDOORS,  Inc., 

145  West  36th  St.,  New  York. 

Send  me  ALL  OUTDOORS  for  six  months 
on  trial.    50  cents  is  enclosed-    ($1.00  for  a 

year.) 


Name 
Address 


New  Illustrated 
Book  FREE 


The  easiest,  quickest  and  surest  road 
to  success  is  along  the  route  of  greatest 
possibilities.    Everywhere,  at  all  times, 
people  are  sick  and  ailing.  Millions  upon 
millions  of    dollars    are    spent  eve 
month  by  people  seeking  health;  mil 
lions  have  tried  all  sorts  of  medi- 
cines and  methods  without  re 


—they  keep  on  trying.  The 
most    rational    healing 
method  today— 

Drugless 
He 


slief 


offers  wonderful  oppor- 
tunities to  practitioners 
everywhere— it  is  in- 
deed  a  boon    to  the 
sick  and  ailing.    We 
want  you  to  under- 
stand the  full  mean- 


ing of  this  grand  and  noble  healing  power.  Think  what 
it  means  to  master  Mechano-Therapy.  We  want  to  show 
you  how  in  your  spare  time  and  for  a  trifling  sum  you 
can  learn  and  become  a  master  of  the  art  of 

Mechano-Therapy 

When  a  person  holds  a  diploma  as  a  Mechano-Thera- 
pist,  that  person  possesses  a  healing  method  by  which 
he  or  she  can  become  rich,  influential  and  independent. 
Will  be  sought  after  by  all.  It  is  the  most  remarkable 
drugless  healing  method  ever  conceived,  founded  upon 
the  very  principles  of  human  existence— truly  a  boon 
to  mankind.  Send  for  the  free  demonstration  today. 

11  Lessons  FREE 

To  a  limited  number  and  for  a  short  time  only  we  are 
giving  eleven  complete  Lessons  in  Mechano-Therapy  ab- 
solutely free— there  are  thirty  lessons  in  the  full  course. 
This  is  a  remarkable  demonstration  of  proof  of  the 
invincible  powers  of  Mochano-Therapy,  which  no  one 
can  dispute.  Send  your  name  and  address  today.  No 
experience  whatever  needed.  You  must  only  be  able 
to  read  and  have  an  ambition  for  success.  We  also  give  a 


$15.00  Set  of  Eight 
Anatomical  Charts 
FREE 


Each  chart   30i/2x22  inches,   lit! 
graphed    in    many    colors—  shows    .  . 
diagrammed  illustrations  of  different 
organs  and  parts  of  the  anatomy.    Given  free  for  a  short 
time  only-Limited  offer.     Regular  $15  set  of  Charts. 

Big--Quick--Success  ! 

Thousands  of  Mechano-Therapists  throughout  the 
United  States  are  making  big  success.  Let  us  tell  you 
about  them.  Let  us  prove  how  you 
can  easily  make  $200  to  $500  per 


and  receive  free 
tiful  Colored  Ana- 
tomical Chart 
New  Illustrated 
Book  on  Drug-  ^ 
less  Healing,  j 
which  makes^> 
everything^ 
clear.  A 

mnaaf  City 


Mechano-Therapy, 
^       81  W    tafcWfc. 
m    ,  Chicago,  Illinois 

Without  cost  or   obligation,    send 
me  free  your  New  Illustrated  Book  on 
Drugless  Healing,  Colored  Anatomical 
Chart  and  your  offer  of  11  Free  Lessons. 


For  our  Mutual   Advantage   mention  Modern    Mechanics    when    writing    to    Advertisers. 
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MODERN  MECHANICS 

FORMERLY 

POPULAR  ELECTRICITY  AND  MODERN  MECHANICS 

Classified  Advertisements 

Advertisements  accepted  in  these  columns  at  the  rate  of  10  cents  per  word  net.  Remittance, 
in  the  form  of  currency,  check,  money  order  or  stamps,  must  accompany  the  copy.  Advertise- 
ments for  the  February  issue  must  reach  us  not  later  than  January  1st  in  order  to  insure  their 
appearance  under  the  headings  desired.  In  counting  words,  name  and  address  must  be  included. 

Through  the  consolidation  of  the  three  leading:  publications — "Popular  Electricity  and  the 
World's  Advance,"  "Modern  Electrics  and  Mechanics"  and  "Electrician  and  Mechanic"—  a  most 
excellent  and  inexpensive  advertising  medium  is  presented  in  these  columns.  Over  750,000 
readers  may  be  appealed  to  by  classified  advertisements  appearing  in  MODERN  MECHANICS, 
at  the  very  moderate  cost  of  10  cents  per  word— undoubtedly  the  most  economical,  high  grade, 
result-producing  medium  to-day.  Why  not  try  it! 

MODERN   MECHANICS,    32   Union   Square,    New   York. 


ADVERTISERS 

AGENTS  WANTED 

AGENTS  WANTED 

ADVERTISE:  In  Barkley's  Magazine  1 
cent  word.  Barkley's  Magazine,  401,  Blairs- 
ville,  Pa. 

AGENTS:  Here's  a  winner.  The  Midget 
Vest  Pocket  Garment  Hanger  —  sells  on 
sight.  The  most  attractive  proposition 
ever  offered.  150%  profit.  No  competi- 

STOP Here—  Agents,  Salesmen—  Just  Out 
—Brand  new  invention.  Splendid  seller. 
Deflector  for  Automobile  Headlights  —  puts 
light  on  the  road  instead  of  m  other  peo- 

AUTOMOBILE    SCHOOLS 

tion,  as  article  is  fully  protected  by  U.  S. 
and  Foreign  patents.  Address  Dept.  "E," 

ple's  eyes.  Not  a  dimmer—  makes  driving 
light  stronger.  Endorsed  everywhere.  No 

LEARN  the  Auto  Business  by  Mail.     You 

New  York. 

long  as  the  car.  Simple,  easy  to  put  on. 

pay  after  you  get  a  position.  Particulars 
free.  Fiske  Auto  School,  New  Bedford, 
Mass.  We  have  more  graduates  holding 
positions  than  all  other  schools  in  this 
section  combined. 

THE  Tappan  Ideal  Sanitary  Brushes 
Bell  Everywhere.  Highest  quality,  largest 
profits.  Tappan  Brush  Company,  252 
Fourth  Ave,  South,  Minneapolis,  Minne- 
sota. 

Nothing  like  it  —  patented.  Big  profits— 
Listen  :—  Johnson,  Ohio,  made  $22  first  day. 
Harris,  N.  Y.,  made  $66  one  week.  Walker. 
Iowa,  cleared  $58  in  three  days.  Hurry  — 
write  for  details  —  Sales  guaranteed  —  no 

AUTOMOBILES    AND    ACCESSORIES 

WILL  pay  reliable  man  or  woman  $250.00 
for  distributing  2,000  free  packages  per- 
fumed soap  powder  in  your  town.  No 

Deflector  Company,  433  S.  &  B.  Bldg.,  To- 
ledo, O. 

AUTOMOBILE  Cylinders  Hebored,  includ- 

money  required.  S.  Ward  &  Co.,  214  In- 
stitute PI.,  Chicago. 

$61.50  WEEKLY  introducing  and  sellTng 
a  new  gas  lislit  burner  for  kerosene  lamps. 

Engine  Co!.  331  S.  Clinton  St.,  Chicago,  111. 

AGENT:   Great  opportunity  to   be  perma.- 

Perfectly  safe.  Simple  in  construction. 

FLEXIBLE  Iletal  Tubing  for  automo- 
biles, carbureters,  wire  covering,  tire  inflat- 
ing, speedometers,  oil  conveyors,  etc.  Wire 
covering,  complete  for  any  car,  forty-flve 

high  grade  soaps  and  toilet  goods.  $25-$T5 
weekly.  Write  for  immediate  appointment. 
E,  M.  Davis  Co..  R-51  Davis  Bldg.,  Chi- 
cago. 

Nothing  to  get  broken  or  out  of  order.  Will 
not  burn  out.  Durable.  Will  last  for 
years.  Low  price.  Easy  to  sell.  200  per 
cent  profit.  Experience  not  necessary. 
Sample  free.  Why  not  try  one  on  your 

$4.50.  Hot  Air  Carbureter  stove  with  two 
feet  flexible  tubing,  $1.00.  Get  catalog. 
Breeze,  Newark,  N.  J. 

AGENTS  to  take  orders  for  visiting  and 
business  cards.  Lflrge  profits;  outfit  free. 
L.  D.  Wilkinson,  119  Paris  St.,  South  Bend, 

lamp?  Beware  of  imitations.  No  branch 
offices.  Luther  Manufacturing  Co.,  Dept. 
389,  Cincinnati,  O. 

Ind. 

'  OUR  new  "Safety"  Key  Holder,  "Kant 

AGENTS  WANTED 

MAKE  and  Sell  Your  Own  Goods.  Our 
Information  Bureau  tells  how.  Fine  Form- 

Easy  seller,  big  profit.  Holds  Scissors, 
Watches,  Bags  or  Keys.  50c  dozen,  $5.25 

ANYBODY   can   earn    $30    weekly    selling 

National  Union  Building,  Washington,  D.  C. 

dross.  Sample  lOc.  Almore  Co.,  858  Bel- 
mont,  Chicago. 

our  household  and  office  specialties.  L. 
Shore  Mfg.  Co.,  Michigan  City,  Ind. 

AGENTS!  Sell  Decarbonizer.  A  liquid 
poured  through  engine  removes  carbon. 

OPPORTUNITY  for  reliable  person, 
permanent  Income  $15  to  $50  weekly  with 

AGENTS:  Snappiest  Household  Line  on 
Earth.  Red  Hot  Sellers,  steady  repeaters. 

dime  for  25c  package  and  proposition. 
Fiske,  119  Smith  St.,  New  Bedford,  Mass. 

Flora  Stone,  wonderful  Oriental  fragrant 
stone.  New,  big  seller,  full  or  spare  time, 
experience  unnecessary.  Write  quick.  Art 

Write  quick—  hurry.  E.  M.  Feltman,  Sales 
Mgr.,  663  Third  St.,  Cincinnati.  O. 

THERMOZONE,  is  a  Family  Necessity. 
Proven  universally  successful  by  over  2a 

Stone  Co.,  453  W.  27th  St.,  New  York 
City. 

AGENTS:  To  sell  Colman's  Cleaning 
Compound.  Write  for  particulars.  Col- 
man's Newsstand,  731  Collinsville  Ave.,  East 
St.  Louis,  111. 

years'  use.  It  appeals  to  all  classes  —  is  out 
of  the  rut  —  field  uncrowded  and  unlimited 
—  a  money-saver  for  its  owner  —  a  big  money- 
maker for  the  Agent  who  controls  sale  of 
it.  $37.50  will  start  you.  Write  Thermo  - 

AGENTS!  Earn  $1.89  or  more  an  hour. 
All  or  spare  time.  "Try-it-before-you-buy- 
It"  plan  sells  Climax  Automatic  Razor 
Sharpener  to  every  man  —  150  per  cent, 
profit.  Write  for  exclusive  territory  and 

AGENTS:    If   you    want   to   receive   many 

zone,  Oneida,  N.  Y. 

puaranteed  s;il(-s  proposition.  Victot  Spe- 
cialty Co.,  19  Victor  Bldg.,  Canton,  O. 

us  what  line  you  prefer.  Canvassing 
Agents'  Registration  Bureau,  124  Hart  St., 
Providence,  R.  I. 

pliance  on  the  market;  sold  everywhere 
there  is  electricity,  in  the  home  and  office; 
liberal  profits:  sales-driving  sample,  weighs 

$60  WEEKLY  to  deliver  "KeroSafe" 
lamp.  Burns  common  coal  oil  (kerosene), 
300  candle  power  —  Low  Priced.  Portable 

FIRST  Dozen  Free  to  Agents,  Men, 
Women,  demonstrate  25c  Household  article. 
Quick  seller,  exclusive  territory:  constant 
repeater.  M.  P.  King.  Coudersport,  Pa. 

a  pound;  no  experience  or  knowledge  of 
electricity  required;  it  shows  how  to  use 
cne  light  instead  of  two  and  get  the  same 
results;  sells  for  $3.50  and  saves  the  pur- 

Every  home  needs  one.  Big  profits  for 
agents.  No  experience  needed.  No  capital 
required.  Credit  given.  Hinkson  sold  24 
first  week,  West  3  first  night.  Write  to- 

400% PROFIT  selling  our  high  grade 
gnods.  Samples  free.  Gordon  Co.,  North  - 

ticulars.  The  Handv  Light  Co.,  23  Handy 
Light  Block,  Cincinnati,  O. 

day  for  terms  of  free  sample.  Thomas 
Mfg.  Co.,  1161  West  St.,  Dayton,  0. 

EASY  pleasant  work  for  Mechanics    Shop 

AGENTS,  Dealers,  etc..  wanted  to  push 
sale  of  improved  shoelace  fasteners  (pat- 

BOOKS   AND    PERIODICALS 

men.  Clerks  during  spare  hours  will  add 
many  dollars  to  their  salaries.  Also  \.ant 
persons  who  can  give  full  time.  Big  wages 

ented).  No  tying  of  lace,  no  knots.  Sam- 
ples 12c  pair,  postpaid.  De  Bry,  932  21st 
St.,  Ogden,  Utah. 

THE  Roadmen's  Guide.  Best  book  pub- 
lished. Price  $1.00.  Order  today.  No 
fake.  Circular  free.  Waid  Specialty  Co., 

Canton,  O. 

AGENTS  —  A  Money-maker  for  cold  days. 

Dept.  A,  Belmont,  N.  Y. 

AGENTS  making  $35  weekly  and  up  sett 
Sebeckroscopes.  Sample  20c.  $1.35  dozen, 
M  Plavran,  Box  232,  Broderick,  Cal. 

dows  from  frosting  or  "sweating."  Liberal 
commission.  Sample  20c.  Wayne  Thomas, 
Ithaca,  N.  Y. 

to  Find  Them"  (1914  edition),  25c.  Hyde 
Publishing  Co..  183  Fifth  St.,  Milwaukee, 
Wis. 

For  our  Mutual  Advantage  mention  Modern   Mechanics    when    writing    to    Advertisers, 
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BOOKS    AND    PERIODICALS 


WONDEBFTJL  book  on  Hypnotism,  per- 
sonal magnetism,  magnetic  healing  and  oc- 
cult science  sent  free  to  anyone.  Send 
your  address  to-day.  M.  D.  Belts,  Sta.  129, 
Jackson,  Mich. 


SECOND-HAND  BOOKS;  half  prices  on 
every  conceivable  subject;  now  25  per  cent, 
discount;  books  bought;  catalogues  free. 
Foyle,  121  Charing  Cross  Road,  London, 
England. 


BE  Successful!  Develop  Magnetic  Force. 
Send  for  "Why  Men  Succeed."  It's  Free. 
L.  Mareden  Otto,  57  East  Van  Buren,  Chi- 
cago. 


MR.  ELECTRICIAN:  Bo  you  know  all 
about  wireless  diagrams  and  descriptions!' 
If  not,  you  need  this  book,  which  is  the 
latest  one  on  the  subject,  "Modern  Wiring 
Diagrams  and  Descriptions,"  by  Henry  C. 
Horstmann  and  Victor  H.  Tousley.  Itimo., 
300  pages,  225  illustrations.  Full  leather 
binding,  size  4x6  inciies,  pocket  edition. 
Price.  $1.50  postpaid.  It  explains  dynamos 
and  motors,  alternating  current  and  direct 
current,  ground  detectors  and  storage  bat- 
teries, installations,  etc.  Modern  Publish- 
ing Co.,  32  Union  Sq.,  East,  New  York 
City.  _ 

MR.  AMATEUR!  To  learn  electricity 
you  should  start  from  the  beginning.  You 
should  know  all  about  the  minor  details 
before  you  take  on  the  big  ones,  and  here 
Is  the  book  that  is  going  to  take  you  all 
the  way  through.  -Elementary  Electricity 
Up-to-Date,"  by  Sydney  Aylmer  Small, 


.  .  . 

book  starts  on  the  primary  characters  of 
electricity  and  goes  clear  through  to  the 
end.  Tells  you  all  about  storage  batteries, 
condensers,  flow  of  current,  power  of  effi- 
ciency, etc.  Modern  Publishing  Co.,  32 
Union  Sq.,  East,  New  York.  _ 

YOUR  library  Is  not  complete  without  a 
copy  of  Bound  Volume  No.  4  of  "Modern 
Electrics,"  containing  958  pages,  with  over 
1,000  illustrations  and  1,200  questions  and 
answers  on  topics  of  vital  importance  to 
you.  Elegantly  bound  in  black  cloth;  gold 
stamped.  Our  supply  is  limited,  so  order 
to-day  while  you  think  of  it  and  you  will 
not  be  disappointed.  Price,  $2.00;  40c 
extra  by  mail  in  U.  S.  ;  75c  extra  in  Can- 
ada. Modern  Publishing  Co.,  32  Union 
Square,  New  York,  N.  Y. 


BUSINESS    OPPORTUNITIES 


$75.00  CAPITAL,  will  start  very  profitable 
.business  in  your  town.  Up-to-date  Adver- 
tising Company,  110,  Winnipeg,  Canada. 

MAKE  $1,000  to  $2,000  per  year  growing 
mushrooms  in  your  backyard.  Particulars 
IQc.  Pomona  Nurseries.  Dade  City.  Fla. 

WRITE  Moving  Picture  Plays;  $50  each; 
all  or  spare  time;  correspondence  course 
unnecessary.  Details  free.  Atlas  Publish- 
ing  Co..  3066,  Cincinnati,  O. 

WE  pay  25c  each  for  farmers'  nawes. 
Send  dime  for  contract.  "C-Sun,''  Leroy, 
Mich. 

HOW  to  Operate  a  Mail  Order  Business. 
30  Big  Profit  Plans  and  year's  mailing  ser- 
vice sent  for  lOc.  Mail  Dealers  Wholesale 
House.  632  Franklin  Bldg.,  Chicago. 

WOULD  you  like  to  own  a  good  Paying 
mail  order  business?  We  have  a  line  that 
gets  repeat  orders  all  the  time;  you  can 
start  in  spare  time;  invest  a  dollar  or  two 
a  week  and  you  own  a  nice  business  of 
your  own.  Write  for  particulars.  Nadico, 
1671  Belmont  Ave.,  Chicago,  111. 

LET  the  Parcels  Post  help  you.  Add 
($15  to  $25  weekly)  to  your  present  salary 
or  income.  Start  during  spare  time  and 
build  up  a  permanent  mail  order  business 
of  your  own.  We  show  you  how  and  help 
you  make  good.  No  canvassing.  Experi- 
ence unnecessary.  The  Parcels  Post  makes 
success  doubly  sure.  Our  new  ideas  and 
up-to-date  plans  bring  the  money.  No  so- 
called  "Course  of  Instruction"  to  sell.  We 
give  that  free.  Write  to-day.  Address 
Pease  Mfg.  Co.,  Inc.,  Dept.  B,  70  Broad- 
way,  Buffalo,  N.  Y. _^ 

SONG  POEMS  WANTED— Big  money 
writing  song  poems.  Send  us  your  verses 
or  melodies  to-day  or  write  for  Instructive 
booklet — It's  free.  Marks-Goldsmith  Co., 
Dept.  74,  Washington,  D.  C. 


BUSINESS    OPPORTUNITIES 


BE  Your  Own  Master.  Stop  wage  slavery. 
Formulas  and  Instructions  for  manufactur- 
ing six  big  sellers,  and  100  business  oppor- 
tunities. Sent  for  lOc.  H.  B.  Essex.  Box 
476,  Baltimore,  Md. 


MANUFACTURERS,  Promoters  and  Pat- 
ent Buyers  are  invited  to  write  us  stating 
the  line  of  invention  in  which  they  are 
interesed.  as  we  can  supply  their  wants 
in  any  class  of  patents.  Victor  J.  Evans 
&  Co.,  152  Ninth  St.,  Washington,  D.  C. 


I  MADE  $50,000  in  five  years  with  a 
-mall  mail  order  business;  began  with  $5; 
send  for  free  booklet;  tells  how.  Heacock, 
Box  605,  Loekport,  N.  Y. 


MONEY     Making  Ideas    may    help    you 

make    more    money.  Every    issue    chucked 

full  of   good  ideas.  50c  a  year;   3   months 

on  trial,  lOc.     A.  H.  Kraus,  4  Kraus  Bldg., 
Milwaukee,  Wis. 


OPERATE  profitable  Mail  Order  Book 
Business.  700%  clear  profit  each  sale. 
Gives  perfect  satisfaction.  Descriptive 
folders.  Rollins  &  Co.,  Dept.  L.  Boston. 


START  a  Profitable  Mail  Order  Book 
Business.  Complete  information  sent  for 
stamp.  J.  M.  Sheridan  Co.,  417  E.  151st 
St.,  New  York. 


START  Mail  Order  Business.  Hundreds 
of  opportunities.  Send  25c  for  one  year's 
subscription  to  the  Phildius  Monthly,  510 
East  120th  St.,  New  York. 


WANTED — An  Ideal  Who  can  think  of 
some  simple  thing  to  patent?  Protect  your 
ideas,  they  may  bring  you  wealth.  Writo 
for  "Needed  Inventions"  and  "How  to  Get 
Your  Patent  and  Your  Money."  Randolph 
&  Co.,  Patent  Attorneys,  Dept.  34,  Wash- 
ington, D.  C. 


$25  WEEKLY  collecting  all  kinds  names 
and  addresses.  No  canvassing.  Send 
stamp.  Superba  Co.,  W-61,  Baltimore,  Md. 


ARTIFICIAL  marble,  sanitary  flooring, 
ornamental  casting,  concrete,  plaster,  papier- 
mache,  composition,  interior,  exterior  dec- 
orations, garden  furniture,  statuary,  life 
casting,  etc.  Making  elastic  moulds,  com- 
plete instructions  $1.  Particulars  and  200 
illustrations  free.  Mahler,  117  Russell  St., 
Brooklyn,  N.  Y. 


MOULDS,  models  and  material  for  sale 
(as  numbered  in  Mahler's  instructions). 
Particulars  free.  Roth,  45  Frost  St., 
Brooklyn,  N.  Y. 


$100  MONTHLY  may  be  made  mailing 
circulars.  Particulars  free.  A.  H.  Kraus, 
4  Kraus  Bldg.,  Milwaukee,  Wis.  


WE  Start  You  in  Business,  furnishing 
everything;  men  and  women,  $30.00  to 
$200.00  weekly  operating  our  "New  System 
Specialty  Candy  Factories"  home  or  small 
room  anywhere;  no  canvassing.  Oppor- 
tunity lifetime;  booklet  free.  H.  Ragsdale 
Co..  East  Orange,  N.  J. 


FREE  for  Six  Months— My  special  offer 
to  introduce  my  magazine,  "Investing  for 
Profit."  It  is  worth  $10  a  copy  to  anyone, 
who  has  been  getting  poorer  while  the  rich 
richer.  It  demonstrates  the  REAL  earning 
power  of  money,  and  shows  how  anyone, 
no  matter  how  poor,  CAN  acquire  riches. 
"Investing  for  Profit"  is  the  only  progres- 
sive financial  Journal  published.  It  shows 
how  $100  grows  to  $2,200.  Write  NOW 
and  I'll  send  it  six  months  free.  H.  It. 
Barber,  423,  20  W.  Jackson  Blvd.,  Chicago. 


LANDS— FOR    CASH    OR    TRADE 


SEVEN  lots  in  Corte  Madera  Woods, 
Marin  County,  California.  $245.  Three  lots 
near  Redwood  City,  California,  $450.  Ten 
acres  in  Lake  County,  near  Lake  View,  Ore- 
gon, $500.  This  property  is  clear  of  incum- 
brance  and  taxes  paid.  What  have  you? 
George  Mayerle.  Optician,  960  Market  St., 
San  Francisco,  Cal. 


EXPORT    BUSINESS 


EXPORT  Your  Goods  and  Increase  Your 
Business.  We  can  tell  you  how.  Ask  us. 
Send  for  valuable  booklet.  Martin  Lopez 
&  Co.,  San  German,  Porto  Rico. 


MAIL    ORDER    BUSINESS 


"BUSINESS  By  Mail."  Only  real  maga- 
zine that  exposes  the  Mail  Order  Business. 
4  months  lOc.  503  Masonic  Hall,  Browns- 
ville. Ky. 


CAMERAS,  PHOTOGRAPHY  &  SUPPLIES 


25  FORMULAS  for  latest  fads  in  pho- 
tography, 25c.  Includes  disappearing  pho- 
tos. Phosphorescent  photos,  Trick  pictures 
simple  enlarging  apparatus.  Transferring 
to  cloth,  chinaware.  etc.  Satisfaction  or 
money  back.  A.  E.  Benson,  Stewartville, 


KODAK  films  developed,  5c,  any  size; 
prints,  3c  each,  every  size.  Johnson's 
Studio,  100  West  Bridge  St.,  Oswego,  N.  Y. 


KODAKS,  Graflex,  Cameras.  Lenses— 
Everything  photographic;  get  bargain  list; 
you  can  save  money  by  sending  your  order 
to  Willoughby,  Broadway  and  llth  St., 
New  York. 


HAVE  you  a  Camera?  Write  for  sahT- 
ples  of  my  magazines,  American  Photog- 
raphy and  Popular  Photography,  which  tell 
you  how  to  make  better  pictures  and  earu 
money.  F.  R.  Fraprie,  104  Pope  Bldg., 
Boston. 

PHOTOGRAPHIC    ILLUSTRATIONS 


SELL  your  photographs.  There's  a  big 
market  for  prints — make  your  camera  pay 
"Instruction  by  an  Expert"  sent  free. 
Write  for  it.  If  you  send  lOc  we  will  in- 
clude list  of  39  buyers  and  prices  paid 

' pubU8her' Bo* 


PHOTOGRAPHG    ENLARGED 


YOUR  Photo  Enlarged  Lifelike,  size 
11  x  14  inches,  only  50c  postpaid.  Groups 
same  price.  Worth  $3.  Satisfaction  guar- 
anteed or  money  back.  Photos  returned 
unharmed.  Send  photo  and  50c.  Circulars 
free.  Agents  Wanted.  Greene  Art  Co., 
Dept.  59,  25  Third  Ave.,  New  York. 


GOING  AND  STAMPS 


FREE!     Stamp   catalog   50c  to   applicants 
for  approvals.     Riedell.   SchenectadT.   N.   Y. 


STAMPS—  10 


0    (all  different),   free;  post- 

paper-  Quaker  sump  c°- 


$15  PER  1,000  paid  for  certain  cancelled 
postage  stamps.     Send   stamp  for  price  list 


OLD  coins  bought  and  sold.  Fall  cata- 
logue list  of  coins  for  sale,  free  to  collect- 
on  oaly.  Buying  catalogue  quoting  prices. 
I  pay  10  cts.  William  Hesslein.  101  Tre- 
mont  St.,  Boston,  Mass. 


BUFFALO  Nickels:  25c  each  paid  for 
them  and  Lincoln  pennies,  certain  kinds. 
Highest  prices  paid  for  old  coins.  Send 
lOc  for  coin  catalog  and  particulars.  Means 
$$  to  you.  Jones,  Coin  Dealer,  Dept.  60, 
Newton,  111. 


$4.25  PAID  for  1856  flying  eagle  cent; 
J25  for  1858  silver  dollar.  Hundreds  of 
other  coins  bought.  Send  lOc  tor  buying 
catalog.  A.  H.  Kraus,  4  Kraus  Bldg., 
Milwaukee,  Wis. 


OLD  COINS  BOUGHT 


$2  TO  $600  paid  for  hundreds  of  old 
coins  dated  before  1895.  Send  10  cents  at 
once  for  new  illustrated  coin  value  book, 
size  4x7.  It  may  mean  your  fortune. 


YOU  can  turn  your  spare  time  into  dol- 
lars by  taking  subscriptions  from  your 
friends  and  acquaintances.  You  as  a  reg- 
ular reader  of  "Popular  Electricity  and 
Modern  Mechanics"  know  its  good  points 
and  can  pjesent  its  attractive  features  in  a 
way  which  will  readily  make  subscribers  of 
your  friends  and  acquaintances.  Convince 
me  that  you  are  in  earnest  and  willing  to 
push  things;  send  me  the  endorsement  of 
three  responsible  business  men  who  are 
willing  to  vouch  for  your  fitness  and  I'll 
gladly  send  you  your  official  appointment 
papers,  together  with  full  particulars  as  to 
how  to  go  about  the  work,  and  how  much 
there  is  in  it  for  you.  Don't  delay  until 
some  one  else  in  your  territory  has  secured 
the  appointment.  Write  your  application 
to-day.  M.  C.  Cooney,  Manager  Local 
Agents  Department,  Modern  Publishing  Co., ' 
32  Union  Sq.,  East,  New  York  City. 


For  our  Mutual  Advantage  mention  Modern   Mechanics    when   writing    to    Advertisers. 
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ELECTRICAL 


BLUE-PRINT— 8  connections  Dynamos, 
Motors.  lOc.  Harry  Kaser,  Mansfield,  0. 

50-LIGHT  Dynamo.  $55;  monthly  pay- 
n-.ents.  Box  M.  'Hoy.  O. 

&ELESIUM  Cells:  New  bulb  type.  Ex~- 
tremely  sensitive  to  light  variations.  R.ng 
bells,  fire  guns,  telephone,  etc.,  over  a 
beam  of  light,  $5. 'JO  each.  H.  W.  Wight- 
man,  Washington,  Pa. 

AMATEUR'S  Electric  Heating  Apparatus. 
Complete  parts  Bemi-nntehed  for  Kiectuc 
Iron  or  Toaster,  $1.75  each;  both  $3.00. 

Farnworth,  Hespeler,  Ontario,  Can. 

~  "CONSTRUCTION  of  Induction  Coils  and 
Transformers"  is  a  valuable  boc*.  contain- 
ing 100  pages  and  72  illustrations  by  H. 
W  Secor;  you  cannot  afford  to  be  with- 
out this  book,  which  is  the  latest  work  on 
construction  of  induction  coils  and  trans- 
formers. 25c  postpaid.  Modern  Publish - 
In?  Co.,  32  Union  Square,  New  York. 

^fflk^e^ciJy'^Uie  aCteufor 
practical  electrician  published:  "Easy  Elec- 
trical  Experiments  and  How  to  Make 
Them"  by  I  P.  Dickerson,  220  pages, 
0  illustrations  12mo..  cloth  binding. 
Price  $1 100  FO  tpaid  Modern  Publishing 
Co  32  Union  .<<!..  -Cast,  New  York. 


and   chuck  full  of  the  right  kind  of  info 
mation,    which   can  be   readi  y   "»"£«* 
the    layman    as    well     as    the    ^perieric 
man       Modern    Publishing    Co.,    32    Uni 
Square,   East,   New  York  City. 


ELECTRICAL   MACHINERY 


trie   trains,   motors 
Manchester,  Conn. 


EXCHANGE— FOR    SALE 


PRINTING  Exchanged  for  Merchandise. 
Send  in  list  of  what  you  have.  Union 
Printing  Co.,  Mr.  Kline,  81  Dover  bt., 
Somerville,  Mass. 


FOR  SALE 


ELECTRIC  Generators  used  for  shock- 
ing machines,  ringing  bells,  etc.,  50c  Send 
for  list  of  experimental  supplies.  Columbia 
Telephone  Co.,  Columbia.  Pa. 

FLORIDA  Alligators,  $3.00  each  Write 
to-day.  Pomona  Nurseries,  Dade  City,  Fla. 


FORMULAS 


DRY  Cell  Batteries  Renewed  for  1  cent 
each.  Two  guaranteed  Formulas,  15c  each, 
or  both  for  25c.  Cheapest  for  operating 
Electric  Bells,  etc.  L.  M.  Kachel  Co., 
Whitewater.  Wis. 

RECIPES,  Formulas,  guaranteed,  25c  sil- 
ver 3  for  50c.  Standard  Process  Labora- 
tory, 8*5  Lake  Ave.,  Racine,  Wis.  

MAKE  Money.  Renew  old  dry "  batteries 
for  1  cent.  Formula  15c.  Consolidated 
Laboratories,  Geneva,  N.  Y. 


FIREARMS    WANTED 


.  FIREARMS  wanted.  Buy,  sell  or  ex- 
change "all  sorts.  Stephen  Van  Rensselaer, 
Dept.  17,  West  Orange,  N.  J. 


FOR   MEN  

"SEXUAL  Philosophy,"  12c.  Clear,  spe- 
cific, authoritative,  complete,  best,  satisfies, 
toed.  P.  K aessmann,  Lawrence,  Mass. 

SEND  25c  (coin)  for  classy  Stick-pin, 
Tie-clasp,  or  pair.  Cuff -links.  Clarence 


GUMMED   LABELS 

MOTORCYCLES 

YOUR  name  on  200  gummed  labels,   lOc. 
Star    Co.,    Clintonville,    Conn. 

MOTORCYCLE   Sidecars   complete   $67.50. 

GUMMED    Labels—  3,000,     $1.00.      38-pp. 

them.     Send  for  circulars.     Buy  direct.     Na- 
tional Cycle  Accessory  Company,  Aurora,  Ih. 

Piiiladclphla,  Pa. 

EAGLE   Motorcycle  for   sale,    $75.     Joseph 
Krohn,   International  Falls,   Minn. 

INVCNTOHo   AtJO    LJVENTIOCS 

MOTION    PICTURE    PLAYS 

CAN  You  Invent?     Why  not  sell  your  in- 
vention for  cash?     Write  Adam  F.sner  Mig 
Co.,    169  Fisher  Bldg.,   St.    1-ouis,   Mo. 

WRITE    moving   picture   plays,    $50    each; 
all    or    spare     time  ;     correspondence    course 
unnecessary    details    free       Atlas    Publish- 

INVENTORS!— I    should    like    to    become 

ing  Co.,   306,   Cincinnati.   O. 

eatly  about  patents.     F.  V.  Winters,  Patent 
Lawyer,    125   East  23d   St.,   New  York  City. 

CASH   for   J'.ovins   Picture   Plays,    Stones, 
Poems,     etc.       Write    Photoplay    Publishing 
Co      D169     St     Louis,    Mo. 

INVENTORS  Attention!     Fortunes  can  be 

made  and  saved  by  pioper  information   and 
assistance  to  unexperienced  inventors.    Write 

MOTORS,   ENGINES,  GENERAJORS,  ETC. 

Inventors  Information  Bureau,   1647   Hudson 

LOT     Small     Generators  —  all     new  —  110 

THIS    Electrical    Dictionary    will    just    fit 
In  your  vest  pocket.     Cany  it  around  witsii 
you   while  you   aie   at   work.      "Handy  Vest 

volts,    6    light,    $6.50    and    $8.00;    8    l.ghts, 
$10.00;     10     lights,     $12.       Several     latger. 
Johnston,    Evans   Ave.,    Ingrain,    Pa. 

Pocket   Electrical    Dictionary,"    by    Wm.    L. 
Weber,    M.E.,    containing   upwards   of   4,800 
words,   terms   and    phrases   employed   in   the 
electrical    profession    with    their    definitions 
given    in    the    most    comprehensive    manner. 

GUARANTEED        AlternaMn;;        (uiruit, 
single    phase   Rebuilt   Motors    in    stock.      All 
sizes   from    one-thirtieth    to    five    howepower 
at  a  saving  of  20%  to  50%.     Tell  us  your 
needs.        Motors      bought,      sold.      repaired. 

Publishing     Co.,     32     Union     Square,     New 
York. 

plies.       Hyre  "Electric    Company,     609-Z    S. 
Dearborn   St.,   Chicago,   111. 

INSTRUCTION 

ENGINE  CASTINGS 

MAKE    Big    Money    Opening    Safes    and 
Setting  Combinations.      Wayne   Strong,    Box 
1430,   Los  Angeles,   Cal. 

GASOLINE  Engine   Castings,    with   draw- 
ings.    Cheap.     Catalog  for  stamp.      Novelty 
Manufacturing    Company,    854    West    Sixth 

LEARN      Tartaric      Mirror      Silvering—  It 

factories.      Particulars    free!      Barstow    Co., 
514   23rd  St.,   Oakland,    Cal. 

MUSIC   AND    SONGS 

FREE     Tuition     by     Mail—  Civil     service 
mechanical   drawing,    stationary  engineering, 
electric    wiring;    agriculture,     poultry,    nor- 

SONG-POEMS   Wanted.     Cash   or   royalty 
to  you.      Write   Needham   Music   Co.,    1)169, 
St.    Louis,    Mo. 

ing  courses;  for  free  tuition,  apply  Carnegie 
College,   Rogers,    0. 

EXPERIENCED     composer     and    arranger 
will  compose  music   to  poems   and   melodies 
and    arrange    for    publication    immediately. 
H     K     Dugdale,    Studio    1035,    Washington, 

MAGIC    GAMES   AND    AMUSEMENTS 

D.   C. 

TRICKS,    Puzzles,    Jokes,    Magic    Goods, 
'Sensational     Escapes,     and     Illusions.       Big 
catalogue   Free.      Oaks    Magical    Co.,    Dept. 
127,  Oshkosh,  Wis. 

tion.       Past    experience    unnecessary.       C 
proposition   positively   unequalled.      Send   us 
your    song    poems    or    melodies    to-day    or 
write     for      instructive     booklet—  it's     free. 
Marks-Goldsmith    Co.,    Dept.    21,    Washing- 

MAGICIANS —  Amateur    and    professional 
we  can   save  you   money  in  the   magic  line 

ton,    D.    C. 

nend  for   our   illustrated   catalogue.      North- 
western   Supply   Co.,    2215   Fourth   Ave.,    N 

OPTICAL    GOODS,    MICROSCOPES,    ETC. 

LEARN   to   hypnotize  and   make  fun   an, 
money      Send  for  free  book  to  M.  D.   Betts 
Sta.    129,  Jackson,   Mich. 

WE  buy,   sell   and  exchange:   Bargains  in 
microscopes,   telescopes,   binoculars,   caainras, 
etc.  ;  bargain  list  sent.     Kahn   &   Soiu   Op 
tieiins    Nc    r>4  lohn  St  ,  New  York.     Estab- 

MAGIC pocket  trick  —  worth  2oc  free   wit 
illustrated    catalog    of    250    tricks,    illusion? 

lished   63   years. 

from   6c   stamps.      Magic  Co.,    Sta.    17,    24 
West   38th   St.,   New   York. 

PATENTS 

PLAYS,    vaudeville    sketches,    monologues 
dialogues,  speakers,  minstrel  material,  jests 

f'THE   Equitable   Plan    for   Patenting    an 

Make-vp   goods.     Large   catalogue   free.      T 

]innV.eliin0enti\SeIAgenBleUU,eS\Vashington',  D.  C. 

BREAK     UP     WAR.        MAKE     PEACE 
Greatest    puzzle    of    the    age,     25c.      J.     t 
Ellis.    Hasbrouck   Heights,   N.   J. 

PATENTS  secured  or  fee  returned.      Send 
sketch    for    free    search.      Latest    and    most 
complete    patent    book    ever    published    for 
free   distribution.      George   P.    Kimme  i     At- 

BE  a  Magician!     Travel  with   show.     My 
1-ook  teaches  how.     Book  and  Magic  Cards 

D.  C. 

59c.      M.    Plavcan,    Broderick,    Cal. 

"PATENTS    and    Patent    Possibilities"    is 
a    72-page    treatise    which    tells    all    about 

MACHINERY    MODELS    AND    TOOLS 

patents,    what   to   invent   and   where   to    sell 
it.     It  gives  honest  advice  to  inventors,  and 

MODELS     made    for     inventors;     genera 

tion.     Write  for  it  to-day!     It  is  1  ree.     H. 
S    Hill,  929   McLachlen  Bldg..   Washington. 
D    C 

ery;  in  a  position   to   do  all   kinds  of  li-li 
tool    and    machine   work;   prices   reewnabP 
estimates    cheerfully    given.      Ideal    Machine 
Works,   61  Ann   St.,   New  York  City. 

PATENTS     without     advance     attorneys 
fees;    not    d\:e    until    patent    allowed;    send 
sketch    for    free    report:    books   free.      Frank 
Fvller     Wiishin-ton.    D.    C. 

MOTORCYCLES 

THE  Patentoir.e  is  free.     An  education   in 
cbtaining   patents.      Established    1865.      An- 
derson &  Son,  Attorneys,  712  ith  St.,  \\asli- 

SUPPIJES—  Write    for    bi?    catalog    wit' 
prices    lower    than    you    now    pay.      Meco 

I1)F\S    wanted  —  Manufacturers    are   writ- 
ing for  paten's  procured  through  me.     Three 

CONVERT  your  bicycle  into   a  motorcycle 
at  small  cost  by  using  Shaw  Motor  Attach- 
ment.    Catalcg  free.     Shaw  Mfg.  Co.,  Dept 
68,    Galesburg,    Ivans. 

free      Advice  Free.     I  get  Patent  or  no  fee. 
R     B     Owen,    44    Owen    Bldg.,    Washington, 
D'.  C. 

Bright,   29  Wakeman  Ave.,  Newark,  N.  J. 

For  our  Ilutual  Advantage  mention  Modern   Mechanics    when 
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C.  L.  PAItKER,  Patent  Attorney,  8  Mc- 
Gill  Blcig.,  Washington,  D.  C.  Inventors' 
handbook,  ••Protecting,  Exploiting  and  Sell- 
Ing  Inventions,"  sent  free  upon  request. 


PATENTS— Trade-Marks.  Send  for  my 
free  bcuK,  "How  to  Get  Them."  It's  full 
of  information  you  should  know.  Joshua 
R.  H.  Potts,  8  S.  Dearborn  St.,  Chicago; 
929  Chestnut  St.,  Philadelphia;  805  G  St., 
Washington. 


PATKNT  your,  invention.  $10,000  offered 
for  inventions  wanted.  Booklet  and  opin- 
ion free.  Milo  B.  Stevens  &  Co.  Estab- 
lished 1864.  640  F  St.,  Washington;  351 
Monadnock  Block,  Chicago. 

SEND  for  free  booklet,  All  About  Pat- 
ents and  Their  Cost.  Shepherd  &  Camp- 
bell, Patent  Attorneys,  500B  Victor  Bldg., 
Washington,  D.  C. 

PATENTS  at  cost.  Patents  and  Patent- 
able  ideas  sold  on  commission  basis.  H. 
Fuller  Electrical  Engineer,  500  Fifth  Ave., 
New  York. 


CONSULTING    ENGINEERS 


CONSULTING  Engineer— A.  M.  American 
Institute  Electrical  Engineers.  Practical 
advice;  ideas,  inventions  perfected.  Maxi- 
milian E.  Weil,  2  Rector,  New  York. 

PATENT  ATTORNEYS 


PATENT  Your  Invention— Send  sketch  for 
free  expert  search  and  leport  as  to  patent- 
ability Books  on  inventions  and  reference 
book  sent  free.  John  S.  Duffle  &  Co.,  604 
F  St..  N.  W..  Washington.  1J.  C. 

PATENT— Advice  and  book  free;  highest 
references;  best  results.  I  procure  patents 
that  protect.  Watson  E.  Coleman,  Patent 
Lawyer,  622  F  St.,  N.  W.,  Washington, 
1>.  C. 

BUSINESS  goes  where  invited  and  stays 
where  well  treated.  My  27  years  of  per- 
sonal attention  has  procured  patents  for 
successful  inventors  and  manufacturers. 
Grasp  this  opportunity  to  get  the  same  ser- 
vice. Write  and  send  sketch.  Vernon  B. 
Hodges,  631  Barrister  Bldg.,  Washington, 
D.  C. 

WANTED  New  Ideas.  Write  for  List 
of  Inventions  Wanted.  $1,000,000  in  prizes 
offered  for  inventions.  Our  Four  Books 
cent  free  upon  request.  Victor  J.  Evans  & 
Co.,  155  Ninth  St.  Washington,  D.  C. 


PENNANTS,   PICTURES  &  POSTCARDS 


PANAMA  AND  CANAL.  Also  coins, 
minerals,  curios,  novelties.  5c  for  list. 
Willoughby  Culbertson,  72M,  Cristobal. 
•anal  Zone. 


REAL  Photos,  fcn-ii'ii  models.  Catalog 
rnd  samples,  lOc.  De  Vitto  (6),  New  Dorp, 
N.  Y.  __ 

44  LOVERS'  cards  and  book  of  toasts, 
lOc.  A.  H.  Kraus,  4  Kraus  Bldg.,  Milwau- 
kee, Wls.  _ 

25  COMIC  postcards  and  book  of  flirta- 
tions, lOc.  A.  H.  Kraus,  4  Kraus  Bldg., 
Milwaukee.  Wls.  __ 

RARE  Photographs  of  girls  in  snapshot 
poses.  Four  postcards.  50c;  ten  postcards 
and  50  others  in  folder,  postpaid,  $1.00. 
Nothing  free.  Den  Photo  Works,  441  Times 
Bldg.,  Chicago. 


.,  .   _  _ 

RECEIVE  pretty  postcards  from  far  and 
near;  best  club;  membership  lOc.  Jolly 
Card  Exchange.  Box  126-A,  Decatur.  Ind. 


20  PHOTOS  of  beauties  taken  from  life, 
for  lOc.  Kay  I.  Co..  Box  67,  Ottawa,  111. 

BETTER  than  "September  Morn"!  Two 
new  pictures  by  same  painter.  These  and 
"September  Morn"  2fir.  Importer,  Box 
592,  Minneapolis,  Minn. 


NAl'ANEE  Foot  Powder  will  cure  the 
worst,  case  of  blistered,  chafed  or  sweaty 
feet.  Send  for  free  sample.  Napaiiee  Toilet 
Co.,  Gregory.  Mich. 

STOP  Tobacco  without  harmful  drugging. 
Quickly — Secretly — Pleasantly.  Interesting 
Booklet  Free.  J.  B.  Bradford,  696,  Ashe- 
TiUe,  N.  C. 


POULTRY    AND    PETS 


POULTRY  Paper,  44-124  page  periodical, 
up  to  date,  tells  all  you  want  to  know 
about  care  and  management  of  poultry,  for 
pleasuie  or  pioflt;  four  months  for  10  cents. 
Poultry  Advocate,  Dept.  146,  Syracuse, 
X.  Y. 

Write  your  name  on  a  postal  for  our  new 
112-page,  1915  Book  on  Poultry  Raising. 
Full  of  practical  helps— how  to  breed,  feed 
and  rear.  Tells  which  breeds  lay  and  pay 
1-est — gives  plans  for  poultry  houses,  'etc. 
Worth  dollars— free  for  writing.  Prairie 
State  Incubator  Co.,  310  Main  St.,  Homer 
City,  Pa. 


SPECIAL  designed  Letterheads  for  your 
business.  Agents  Wanted.  D.  Freeburn, 
Hicksvillc,  0. 


GOOD  Printing  at  low  prices;  1,000  good 
letter  heads,  envelopes,  cards,  billheads, 
labels,  circulars,  $2.50;  samples  free;  cata- 
logues, booklets  and  circulars  our  specialty. 
Ernest  L.  Fantus  Co.,  523  S.  Dearborn  St., 
Chicago. 


GUMMED  Labels,  3,000— $1.00.  1x2 
inches.  Printed  to  order.  Catalogue,  2c. 
Helmers  Company,  Hoboken,  N.  J. 


ALL  for  $1.25  Postpaid— 10U  Letterheads, 
100  Envelopes,  20-lb.  Bond,  100  Business 
Cards.  Printed  to  order.  Samples  Free. 
Carter  Company,  61  State,  Rochester,  N.  Y. 


DUPLICATING      DEVICES 


MAROON-SLOPER  Duplicating  Compo- 
sition— Refills  your  pans  and  trays,  saves 
your  money,  saves  your  time.  Satisfactory, 
cheapest;  lasts  longest.  50c  pound.  Du- 
plicators complete,  4%  x  7,  $1.00,  or  C.  O. 
D.  postpaid.  Fisher  Co.,  113  Amsterdam 
Ave.,  New  York  Ciy. 


RAZORS— BLADES    SHARPENED 


FINE   LAND   SHELLS    - 


FINEST  in  the  World— 12  for  $1.00. 
Very  handsome — choice  Marine  shells  for 
den.  Send  for  circulars.  Walter  F.  Webb, 
202  Westminster  Road,  Rochester,  N.  Y. 


SALESMEN   WANTED 


SALESMEN:  Side  Lane.  Electric  Sign; 
flashes  changeable  wording  in  radiant, 
sparkling  beams  of  colored  electric  light: 
outselling  everything  at  $10;  terms  thirty 
days;  $100  weekly  profits.  Flashtric  Sign 
Works,  Chicago. 


MANUFACTURER  requires  general 
assents  for  patented  demand  of  centuries. 
Three  minute  demonstration  convinces.  A 
financial  independence  to  acceptable  par- 
ties. Samuel  C.  Osborn,  Masonic  Temple, 
Chicago. 


SCHOOLS 


CHIROPRACTIC  adjusters  make  big  in- 
comes: be  independent;  work  for  yourself; 
complete  correspondence  course,  includ'ng 
disploma,  only  $30.  National  College  Chiro- 
practic, 123  Monroe  Ave.,  Grand  Rapids, 


TELEGRAPHY 


TELEGRAPHY— Morse  and  Wireless- 
Also  Station  Agency  taught.  R.  R.  and 
Western  Union  Wires  and  complete  Mar- 
coni Wireless  Station  in  school.  Graduates 
assisted.  Marconi  Co.  employs  our  wire- 
less graduates.  Ixiw  living  expenses — eas-ly 
earned.  Largest  school — established  40 
years.  Investment,  $25,000.00.  Correspond- 
ence courses  also.  Catalog  Free.  Dodge's 
Institute,  16th  St.,  Valparaiso,  Ind. 


TYPEWRITERS    AND    SUPPLIES 


en        or     our    proposon     an       caaog. 
Typewriter    Exchange,    217    West    125th    St., 


MAIL   ORDER    SCHOOL 


"HOW  to  Make  Money  in  the  Mail  Order 
Business,"  interesting;  instructive  pampliKt 
free.  Fact  stories  of  men  w,io  have  made 
fortunes  from  small  beginning.  I  started 
small  a  few  years  ago,  and  built  i:p  second 
largest  mail  order  business  of  its  kind  :n 
the  world.  The  new  parcel  post  means 
tremendous  increase  in  mail  order  busi- 
ness. Learn  how  to  start  bis  paying  busi- 
ness of  your  own.  Wiite  for  my  free  Lt- 
erature  to-day.  Randolph  Rose,  194  Pine 
St.,  Chattanooga,  Term. 


WIRELESS 


BOOK  "Making  and  Using  Wireless,"  lOc. 
Philip  Edelman,   Minneapolis,   Minn. 


TESTED— Hook-ups.  Attractive  blue- 
printed wall-charts.  Sending  or  receiving 
15c.  Both  25c.  Consolidated  Laboratories, 
Geneva,  N.  Y. 


$10  COMMERCIAL  Keys  for  Thre  Dol- 
lars. Massie  Wireless  Telegraph  Co.,  Provi- 
dence, R.  I. 


BABGAIN — Stranded  aerial  wire,   100  ft 
75c.        Sample     5c.        Sebbeus,     Vine     St., 
Worcester,  Mass. 


3000  OHM,  double  head  sets;  six  foot 
cord  and  leather  covered  head  band. 
Price,  complete,  $7.00.  Geo.  C.  Birci), 
South  Portland,  Me. 


K.    W.    Sending    and    Re- 
cheap.     Arthu 
198,   Two  Harbors,   M.:nn. 


EXPEKIMENTERS:  Practically  new 
Wireless  Instruments  for  sale  at  rock  bot- 
tom prices.  Write  me  what  you  want.  L 
R.  Stanley,  52  Burrill  St.,  Swampscott. 

Mass. 


GOOD  second  hand  receiving  instruments 
cheap.  Stamp  for  list.  Fiank  Keiling,  Ji., 
405  Seventh  Ave.,  Newark.  N.  J. 

STATIC  Electric  Experimental  Set.  Con- 
taining apparatus  and  diiections  wit!i 
which  many  interesting  and  educational 
experiments  can  be  performed.  Made  of 
hard  rubber  and  haid  wood  neatly  fin- 
ished. Price  $1.00  per  set  postpaid.  H. 
L.  Hermann  Co.,  226  Clayton  St.,  San 
Francisco,  Cal. 

WANTED— One  good  hot  wire  ammeter, 
also  one  good  wave  meter.  Both  instru- 
ments must  be  in  first-class  condition. 

dress  Wireless,    P.°  O.    Drawer   4,    Hartford, 
Cenn. 


WIRELESS  Operators,  professional  and 
amateur,  wanted  to  sell  the  latest  and  best 
handbook  to  the  language  of  Latin -America: 
Spanish-in-a-Week.  Sells  at  sight.  Lib- 
eral discounts.  Operators  can  learn  Span- 
ish without  a  teacher.  Sample  copy,  fifty 
cents,  postpaid.  W.  H.  &  W.  S.  Bristol, 
Publisher,  Vergcnncs,  Vt. 


THIS    Electrical    Dictionary    will    just    fit 
your  vest  pocket.      Carry  It   around   with 
ou   while   you   are   at   work.      "Handy   Vest 


in  your  vest  pocket.  Carry  It  around  with 
you  while  you  are  at  work.  "Handy  Ves 
Pocket  Electrical  Dictionary,"  by  Wr.i. 


Weber,  M.E.,  containing  upwards  of  4,800 
words,  terms  and  phrases  employed  in  the 
electrical  profession  with  their  definitions 
given  in  the  most  comprehensive  manner. 
Full  leather  cover,  50c  postpaid.  Modern 
Publishing  Co.,  32  Union  Square,  New 
York. 


"WIRELES  Hook-Ups,"  containing  96 
pages  and  100  hook-ups,  is  full  of  dia- 
grams fully  illustrating  evety  possible  wire- 
less connection.  This  book  will  enable 
wireless  men  to  get  excellent  results.  Sent 
postpaid  for  $0.25.  Modern  Publishing  Co., 
Book  Dept.,  32  Union  Square,  East,  New 
York  City. 


, 

for  the   Beginner!     Doesn't  that  title  sou 
interesting?     It  is   just   what    it   denotes, 
maybe  more,   becarse   it   starts   rfT   with   the 
development    of    electricity,    explaining    fully 
in     a     purely     descriptive     manner    how    to 
perform    simple    experiments    with    as    little 
expense   as   possible.      283    pages,    114   illua.- 
trations,    pocket    size,     cloth    cover.      Price", 
$1.00  postpaid.     Modern   Publishing  Co.,   32 
Union   Square,   East,   New  York  City. 


For  our  Mutual  Advantage1  mention  Modern    Mechanics    when    writing    to    Advertisers, 
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WIRELESS 


"JJ.OW  to  Make  Wireless  Instruments," 
by  -M  wireless  experts,  containing  8B  paues 
and  75  illustrations,  written  expressly  for 
wireless  amateurs,  and  is  a  book  that  you 
cannot  afford  to  be  without.  Price,  25c 
postpaid.  Modern  Publishing  Co.,  32  Union 
i-ciuare,  New  York  City. 

THIS  EJectrical  Dictionary  will  just  lit 
in  your  vest  pocket.  Carry  it  around  witci 
you  while  you  are  at  work.  "Handy  Vest 
I'ocket  Electrical  Dictionary,"  by  Wm.  L. 
Weber,  M.E..  containing  upwards  of  4,8uu 
words,  terms  and  phrases  employed  in  the 
electrical  profession  with  their  definitions 
given  in  the  most  comprehensive  manner. 
Full  leather  cover,  50c  postpaid.  Modern 
Publishing  Co.,  32  Union  Square,  New 
York.  


HELP  WANTED 


COLLECTOR  Wanted,  in  every  town. 
Send  stamp  for  paiticulars.  Creditors  Na- 
t'onal  Collection  Service,  Evansville,  Ind. 

WANTED— In  every  town,  reliable  man 
to  distribute  circulars,  samples,  papers, 
tack  signs,  etc.;  good  pay;  no  canvassing; 
inclose  stamp.  C'has.  K  Sims,  Rosebank, 
N.  Y.  

ANY  intelligent  person  may  earn  steady 
income  corresponding  for  newspapers.  Ex- 
pviience  unnecessary.  Address  Press  Cor- 
respondents' IWireau,  Washington,  D.  C. 

WRITE  Moving  Picture  Plays;  J50  each; 
all  or  spare  time;  correspondence  course 
unnecessary.  Details  free.  Atlas  Publisli- 
ing  Co..  3065,  Cincinnati.  O. 

BE  a  Detective— Earn  $150  to  $300' 
monthly.  Ktisy  work;  travel;  we  show  you. 
Write  Wagner,  1243  Lexington  Ave.,  New 
Yoik.  Dept.  395. 


$65.00  TO  $150  Month  Paid  Men  and 
Women.  Government  Life  Jobs.  Common 
education  sufficient.  2,000  appointment 
every  month.  Write  immediately  for  free 
list  of  positions.  Franklin  Institute,  Dept. 
N-50,  Rochester,  N.  Y. 


Retired  Member  New  York  Police  Depart- 
ment. Write  John  J.  Gilles,  New  Rochelle, 
N.  Y. 


WRITERS  wanted  at  once  to  send  us 
poems  or  melodies  for  new  songs.  We  can 
compose  music  and  arrange  for  publication 
immediately.  Dugdale  Co.,  Dept.  13,  Wash- 
ington, 1).  C. 


$20  WEEKLY  earned  making  Olympia 
Lights  at  home.  Experience  unnecessary. 
Write  for  details.  A.  Bennett  Co.,  Pine 
St.,  Buffalo,  N.  Y. 


YOUR  Co-operation — $500  Annually; 
commercial  information  wanted;  confiden- 
tial. Commercial  Information  Co.,  EMC 
Peru,  Ind.  , 


MEN  to  refinisii  lighting  fixtures,  brass 
beds,  etc.  All  or  spare  time.  No  capital 
or  canvassing.  Experience  unnecessary. 
Write  for  particulars.  Gunmetal  Co..  De- 
catur,  111. 


BOYS:  You  can  earn  Five  Dollars 
Particulars  free.  F.  Simco,  Ha 
Bldg.,  New  York. 


MAKE  money  witli  us.  Amount  depends 
upon  the  time  devoted.  No  canvassing. 
Ambitious  local  men  wanted.  Address  Os- 
trander,  Dept.  17,  12  W.  31st  St.,  New 
York. 

WANTED — Circular  Distributor  send  Iflc 
for  Application  Contract.  Baikley's  Dis- 
tributing Agency,  401,  Blalrsville.  Pa. 


DO  you  want  this  book  which  tellls 
how  to  test  and  operate  all  different  kinds 
of  electrical  apparatus,  from  generators  and 
motors  to  lamps  ant)  bells?  Only  $1.50. 
postpaid.  "Electricians'  Operating  anrt 
Testing  Manual."  hy  Henry  C.  Horstmann 
and  Victor  H.  Tmisley.  16mo..  full  leather, 
ami  chuck  full  of  the  rlizht  kind  of  infor- 
mation, which  can  be  readily  mastered  by 
tbp  Inymnn  as  well  as  the  experienced  man. 
Modern  Pnhllshlni  Co..  32  Union  Square, 
iMt,  New  York  City. 


HELP  WANTED 


YOU  can  turn  your  spare  time  into  dol- 
lars by  taking  subscriptions  from  your 
friends  and  acquaintances.  You  as  a  reg- 
ular reader  of  "Popular  Electricity  and 
Modern  Mechanics"  know  its  good  points 
and  can.  present  its  attractive  features  in  a 
way  which  will  readily  make  subscribers  of 
your  friends  and  acquaintances.  Convince 
me  that  you  are  in  earnest  and  willing  to 
push  things:  send  me  the  endorsement  of 
three  responsible  business  men  who  are 
willing  to  vouch  for  your  fitness  and  I'll 
gladly  send  you  jour  official  appointment 
papers,  together  with  full  particulars  as  to 
how  to  go  about  the  work,  and  how  much 
there  is  in  it  for  you.  Don't  delay  until 
some  one  else  in  your  territory  has  secured 
the  appointment.  Write  your  application 
to-day.  M.  C.  Cooney,  Manager  Local 
Agents  Department,  Modern  Publishing  Co., 
32  Union  Square,  East,  New  York  City. 


APPARATUS     EXCHANGE 


HAVE  for  exchange:  1  tuning  con,  •) 
slide,  new  Universal  detector,  new  V2  in. 
spark  coil,  60  amp.  lighting  switch,  and  1 
cat  whisker  detector.  Want  a  Chambers 
helix  or  typewriter.  M.  G.  Barrick,  John- 
son. Barbour  County,  W.  Va. 


FOR  exchange:  One  6  volt  50  A.  H. 
Witherbee  storage  battery,  one  4  volt  1-20 
H.  P.  motor,  one  acetylene  generator  a 
Jight  capacity,  one  %  H.  P.  steam  engine. 
What  have  you?  Would  like  loose  coupler 
and  head  phones.  G.  D.,  44  Siedler  St., 
Jersey  City,  N.  J. 


WANTED:  Packard  or  Blitzen  trans- 
former, rotary  gap,  key,  switches  and  bind- 
ing posts.  Have  large  set  boxing  gloves 
loose  couplers,  variables  and  1000  ohm 
double  pole  receiver,  cost  $2.50.  Write  me 
at  once.  Alfred  Stellman,  P.  0.  Box  78. 
N.  Hackensack,  N.  J. 


WILL  exchange:  One  static  machine  in 
good  condition,  complete  with  the  exception 
of  both  leyden  jars,  worth  $4  when  new. 
for  a  type  "J"  Voltamp  dynamo  motor. 
Knapp  dynamo  motor  type  "S,"  or  a 
Mesco  pony  dynamo  motor.  10  volts.  Ches- 
ter Crowl,  Mt.  Hamil,  Iowa. 


WILT,  exchange  complete  wireless  set 
and  set  of  telephones  for  a  gasoline  en- 
pine,  any  horse  power,  (has.  F.  Metzler, 
330  East  85th  St.,  New  York  City. 


FOR  exchange:  Loose  coupled  receiving 
transformer  of  the  standard  sliding  tube 
type  for  one  of  the  Blitzen  type.  Want 
Blitzen  to  be  used  in  a  portable  motor 
cycle  set.  Also  have  wireless  detectors  and 
telegraph  instruments  in  exchange  for  vari- 
able condensers  of  the  Mascot  type,  as  well 
as  complete  250  watt  transformer,  helix, 
condenser,  open  gap  and  key  in  exchange 
for  %  or  1  K.  W.  Thordarson  transformer 
and  condenser  and  rotary  spark  gap  for 
same.  Carl  Robeson,  742  Willard  St..  To- 
ledo, O.  ) 


WHAT  have  you  to  exchange  for  double 
pole,  double  throw  swHcIi,  snap  switch, 
motor,  1,000  foreign  stamps,  spark  gap, 
fuse  and  base,  key,  and  electrolytic  detec- 
tor, valued  at  $2.50?  M.  H.  Evelyn,  44 
I'rwld  St..  Bloomneld,  N.  J. 


EXCHANGE:  Would  like  to  hear  from 
those  who  have  technical  books,  wireless  ap- 
paratus, chemicals,  etc.,  to  exchange.  Have 
telephone,  telegraph,  and  wireless  apparatus; 
also  a  large  amount  of  various  electrical 
apparatus  to  exchange.  Send  for  list.  Also 
a  lot  of  various  electrical  and  chemical 
maeazines  to  ex.  All  letters  answered. 
Ralph  Batcher.  Toledo,  Iowa. 


EXCHANGE:  Photos  of  wireless  station 
with  other  Iowa  amateurs.  Will  send  a  list 
of  stations  and  calls  of  Iowa  amateurs  for 
similar  list  of  stations  in  neighboring  states. 
Hollis  Sels.  Toledo.  Iowa. 


WOULD   like   to   correspond    with    anyone 
'ho   is   about   to    organize    a    local    wireless 

srchanee.     Ralph    Batcher,    Toledo.   Iowa. 


HAVE  n  one-half  K.  W.,  open  core 
transformer  of  reliable  make  and  in  good 
condition  to  exchange  for  a  .22  rifle,  single 
shot.  Winchester  or  Savage  make.  Rifle  must 
be  In  good  condition  with  adjustable  peep 
rear  sight.  F.  R.  Oooding.  1511  W.  17th 
St.,  Wilmington,  Del. 


You  Are 
Reading 

This  Ad. 

Because 
It  Interests  You 

Thousands  and  thousands 
of  live  readers  are  also 
reading  these  classified 
columns  for  live  oppor- 
tunities. Why  not  send 
your  order  along  for  our 
February  issue  going  to 
press  December  25th. 

That  our  classified  adver- 
tising columns  are  pro- 
ducing results  is  verified 
by  the  long  time  orders 
given  by  our  advertisers. 
If  you  have  a  proposition 
that  you  want  to  place 
before 

150,000 
Readers 

98%  of  whom  are  men  and 
boys,  here  is  your  chance. 
Remember,  only  lOc  a 
word  with  no  limit  on  the 
number. 

Address 
Classified  Advertising  Department 

MODERN  MECHANICS 

32  Union  Sq.,     New  York  City 


Our  Mutual   Advantage   mention  Modern    Mechanics    when    writing    to    Advertisers, 
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MODERN  MECHANICS  &  POPULAR  ELECTRICITY 

APPARATUS  EXCHANGE  DEPARTMENT 

Advertisements  under  this  heading  will  be  inserted  at  a  rate  of  2'Ac  per  word. 

This  department  is  for  the  use  of  subscribers  of  record  only,  to  enable  them  to  exchange 
technical  articles  for  which  they  have  no  further  need,  for  other  articles  or  apparatus  which 
they  prefer. 

The  right  is  reserved  to  rewrite  or  reject  any  advertisement  which  will  not  be  for  the  best 
interests  of  our  readers. 

Advertisements  of  articles  intended  for  sale  cannot  be  accepted,  as  a  regular  classified  depart- 
ment is  conducted  for  advertising  of  this  character  at  lOc  per  word. 

Advertisements    should    be    addressed    to    "Apparatus    Exchange    Department," 

MODEKK   MECHANICS,   32   Union    Square,    New   York. 


WILL  trade  for  Motorcycle:  Remington 
typewriter,  large  110  V.  A.  C.  motor, 
$25.00  worth  wireless  and  electrical  goods. 
Marble  Game  Getter  gun  and  two  cameras. 
All  goods  nearly  new  and  in  tine  shape. 
Prefer  chain  drive.  Write  Byrnes  Walker, 
Fayetteville.  Ark. 

WILL  Exchange  the  following:  1  in. 
spark  coil,  adjustable  condenser,  home- 
made loose  coupler  and  receiving  condenser 
for  desk  telephone  complete.  Harold  H. 
Hursh.  Medical  Springs,  Ure. 

WHAT  have  you  to  trade?  Join  my  Bu- 
reau of  Trades;  have  over  200  members 
now;  trades  arranged  anywhere.  Send  for 
free  particulars.  3820  Lee  Ave.,  St.  Louis, 
Mo. 

WE  can  furnish  any  book  on  wireless 
published.  Write  Book  Dept.,  Modern 
Publishing  Co..  32  Union  Square,  New 
York. 

HAVE  ft  in.  spark  coil,  electrolytic  de- 
tector, sounder,  key,  all  practically  new. 
Want  variable  condenser.  M.  Henry  Weber, 
Box  420,  Mt.  Rainier.  Md. 

MOTORCYCLE  wanted  in  exchange  for 
the  following:  Telegraph  instrument,  bicycle, 
typewriter,  or  complete  instruction  in  short- 
hand and  typewriting  by  expert  with  twenty 
years  experience  in  court  reporting.  E.  C. 
Winger.  Point  Pleasant,  W.  Va. 

WANTED:  Bound  volumes  L  C.  S. 
Steam-Electric  course.  Have  I.  C.  S. 
Chemical  course,  9  vols.;  Machine  Shop 
Practice,  1  vols.;  Electrical  Engineering,  4 
vols.;  No.  1A  Eastman  folding  kodak  in 
case;  or  slide  rule  with  instruction  book. 
Write  to  E.  Baroott,  41  McCauley  St..  Ed- 
monton,  Alta.,  Canada.  

WHAT  do  you  offer  me  for  an  oscillation 
transformer,  standard  rotary  condenser,  and 
factory-made  silicon  detector?  Arthur 
Haake.  Closter,  N.  J. 

I  WILL  exchange  a  Mechanical  Drafting 
Outfit,  complete,  including  oak  drawing 
table,  for  a  visible  typewriter.  Royal  pre- 
ferred. Henry  G.  Smith,  577  Second  St., 
Albany.  N.  Y. 

FOR  exchange:  Remington  22  cal.  repeat- 
Ing  rifle,  44  cal.  single  shotgun.  25  bar 
chromatic  hard  maple  xylophone,  and  2 
three  bar  telephone  generators.  Want  2  in. 
spark  coil.  Tesla  transformer.  Wimshurst 
static  machine.  C.  P.  Kelly.  Irving.  111. 

WHAT  have  you  to  exchange  for  $125 
Marconi  Type  E  receiving  set  or  $25  trans- 
former receiving  set?  Lee  Henry,  Ben- 
nlngton,  Kans. 

FOR  exchange:  One  complete  wireless  re- 
ceiving and  transmitting  outfit  and  other 
electrical  supplies  for  a  motorcycle  or  sup- 
plies. R.  E.  Hutching.  Paducah,  Texas. 

HAVB  8x10  View  camera,  new  (no 
lens),  and  lot  of  photographic  material;  I 
want  Ferron  or  Silicon  detector,  loose  coup- 
ler, and  head  'phones,  or  what  hare  you? 
F.  W.  Doty,  Mehoopany,  Pa. 


HAVE  150  ohm  telegraph  relay,  worth 
$7.50,  and  a  Meccano  set,  worth  $10.  Want 
rotary  spark  gap  or  receiving  set.  Barrett 
Cosby,  356  Hobart  Blvd.,  Los  Angeles,  Cal. 


WILL  exchange  small  motors  and  gener- 
ators of  all  kinds  for  lathes  and  small  en- 
gines, etc.  Charles  Johnston.  West  End, 
Pittsburgh.  Pa. 


TO  Trade:  Yale  single  motorcycle  and 
electrical  apparatus.  Want  Graflex  or 
other  high  grade  camera.  Write  W.  M. 
Blair,  318  Walnut,  Ottawa.  Kans. 


WILL  exchange  % -kilowatt  transmitting 
and  2.000-mlle  receiving  sets,  complete  or 
separately.  Edward  Palmer.  Rosebank.  N.Y. 


WILL  exchange  $15  loose-coupler,  like 
new,  far  a  3-A  kodak  or  offers.  H.  V. 
Butterworth,  89  Wallabout  St.,  Brooklyn, 
N.  Y. 


WILL  Exchange:  Five  horsepower,  two 
cycle  marine  engine,  complete  Schebler 
carburetor  in  first-class  condition,  worth 
$85;  110  volt  A.  C.  are  lamp,  worth  $14. 
and  1-30  horsepower  110  volt,  60  cycle  A.  C. 
motor,  develops  1900  r.p.m.  Just  the  thing 
for  rotary  gap,  also  0.  to  10  D.  C.  ammeter. 
Want  one-half  or  one-quarter  K.  W.  trans- 
former, rotary  gap.  sending  condensers  and 
audion  detector.  Will  consider  any  fair 
offer  Edwin  Pautke.  Grosse  Point,  Mich. 


WILL  exchange  I.  C.  S.  Course  In  Elec- 
trical Engineering.  Including  5  bound  vol- 
umes and  complete  drafting  outfit  for  up- 
to-date  wireless  set.  Total  cost  of  course, 
etc..  $130.  Address  A.  S.  Bradberry,  806 
College  Ave.,  Athens,  Qa. 


WILL  exchange  one  magneto  worth 
$17.00,  primary  and  secondary  for  a  two- 
inch  spark  coil,  double  slide  tuning  coil, 
wireless  sending  key  and  galena  detector  for 
sending  or  receiving  instruments,  motor 
(battery  or  110  volt)  In  good  condition,  or 
what  have  you?  W.  J.  Robinson.  42  Har- 
grave  St..  Winnipeg,  Man..  Canada. 


FOR  exchange:  A  2  K.  W.  open  core 
transformer  for  a  %  or  1  K.  W.  closed  core 
transformer;  prefer  a  Thordarson  wireless 
transformer.  Edward  Johnson,  P.  O.  Box 
222,  Slater.  Mo. 

FOB  exchange:  Oliver  typewriter,  Yale 
"7"  motorcycle,  mechanical  drawing  set, 
for  first-class  wireless  goods,  or  what  have 
you?  Write  quick.  T.  R.  Vandervort. 
Hamden,  O. 


HAVE  for  exchange:  One  $6  printing 
press  and  one  pair  of  Spaulding's  No.  11 
hockey  skates  In  good  condition;  would  like 
a  loose  coupler  of  reputable  make.  Kenneth 
F.  Crombie,  46  No.  Parsons  Ave.,  Flushing, 
L.  I.  , 


HAVE  for  Exchange:  A  lathe  of  4" 
swing,  a  small  drill  press,  wireless  parts, 
complete  wireless  apparatus,  tools,  etc. 
What  have  you?  Write  M.  Jennings,  care 
E.  Too«e.  209  Dyckman  St..  New  York  City. 
N.  Y. 


HAVE  an  I.  C.  S.  course  In  Electric  Wir- 
ing, brand  new;  will  exchange  for  books  on 
pharmacy,  chemistry  and  a  good  microscope. 
Roy  F.  Heath.  225  Locust  St..  Butte,  Mont. 

FOR  exchange:  22  calibre  Stevens  Crack- 
shot  rifle,  almost  new,  cost  $3.50.  Want 
Electro  Importing  Co.'s  No.  1500  Interstate 
receiving  outfit  or  Nichols  Electric  Co.'s 
No.  202  receiving  ouflt,  or  anything  in  wire- 
less line.  Will  pay  difference.  Talmage 
MacLeod.  3  Owens  PI..  Quincy,  Mass. 

OLD  pre-Hevolutlonary  War  relic.  An 
old  pistol  used  before  the  war  for  Inde- 
pendence, for  exchange  for  a  motorcycle. 
Must  be  first-class.  Value  of  relic  about 
$200.  Was  offered  $150.  but  refused  it.  I 
will  send  a  photograph  of  it  if  you  will  do 
same  of  your  machine.  This  relic  will  In- 
crease in  value  if  taken  now.  Lyle  Scott. 
Two  Harbors.  Minn. 

WILL  exchange  wireless  sending  and  re- 

iving  set,  also  wireless  books.     Want  tele- 


eelving 


F. 

Va. 


Henvis,    326    E. 


FOR  Exchange:  One  helix  for  ft  KW. 
transformer,  one  condenser  for  ft  KW. 
transformer  coil,  three-slide  tuning  coll. 
one  30-30  Stevens  rifle,  new.  one  Qer- 
mania  harp;  list  price  of  the  harp  Is 
$20.00.  Want  Brandes  trans-Atlantic  or 
Holtzer-Cabot  receivers,  ft  KW.  transformer 
coil,  audion  detector  or  anything  of  equal 
value  for  all  or  any  part  ef  the  above 


instruments.     All  are  In  perfect   condition. 
G.  L.  La  Plant,  St.  Anthony, 


WANTED:  Chemical  laboratory,  micro- 
scope. X-Ray  tubes  and  telescope  in  ex- 
change for  1000  ohm  head  set,  loose  coup- 
ler, loading  coil,  ferron  detector,  telegraph 
sounder  and  key,  parts  for  Edison  primary 
battery,  wire,  raw  material,  books,  a  quan- 
tity of  electrical  and  "Boys'  Life"  maga- 
zines. Write  giving  description  of  appa- 
ratus you  have.  William  A.  Diner,  Jr..  71 
N.  Brown  St..  TitusvUle,  Pa. 


WILL  exchange:  150  ohm  relay,  cost  $6. 
and  D.  C.  electric  motor,  cost  $18;  want 
gasoline  engine,  lathe,  complete  wireless,  or 
what  have  you?  H.  C.  Lingle,  Anna,  111. 


FIRST  Steps  In  Electricity,  or  Electricity 
for  the  Beginner!  Doesn't  that  title  sound 
interesting?  It  is  just  what  it  denotes,  or 
maybe  more,  because  it  starts  off  with  the 
development  of  electricity,  explaining  fully 
in  a  purely  descriptive  manner  how  to  per- 
form simple  experiments  with  as  little  ex- 
pense as  possible.  283  pages,  114  illustra- 
tions, pocket  size,  cloth  cover.  Price,  $1.00 
postpaid.  Modern  Publishing  -Co.,  32 
Union  So..,  East,  New  York  City. 


HAVE  voltmeter,  standard  type.  55  volts, 
in  good  condition  for  exchange.  What 
have  you?  Write  Wm.  B.  Meyer,  181  West 
63d  St.,  New  York  City.  

FOR  Exchange:   Complete  receiving  outfit 


copper 

Co.'s  X-Ray  Outfit  and  Tesla  Transformer 
or  anything  of  equal  value.  Hubert  Ifey. 
Lenoir,  N.  C. 


HAVE  for  Exchange:  One  changeable 
color  motor,  $1.25;  one  large  electric  en- 
gine, $1.50;  one  telegraph  sounder,  $1.00; 
one  electric  bell,  $.50,  and  two  mechanical 
toys,  $.75.  Would  like  one-Inch  spark  coil 
and  E.  I.  Co.  receiver  or  what  have  you? 
Charles  Reynolds,  25  Sturges  St., 
hamton.  N.  Y. 


you? 
Bing- 


of  electrical  apparatus,  from  generators 
and  motors  to  lamps  and  bells?  Only  $1.50 
postpaid.  "Electricians'  Operating  and 
Testing  Manual."  by  Henry  C.  Horstmann 
and  Victor  H.  Tousley.  16mo.,  full  leather, 
and  chuck  full  of  the  right  kind  of  Infor- 
mation, which  can  be  readily  mastered  by 
the  layman  as  well  as  the  experienced  man. 
Modem  Publishing  Co..  32  Union  Sq.. 
East.  New  York  City. 

WILL  exchange  the  following  for  jewelers' 
lathe  or  other  jewelers'  tools:  Portable  re- 
ceiving set  consisting  of  large  loose  coupler, 
fixed  condenser,  detector  and  1000  ohm 
phone  and  $15  cornet.  L.  EL  Heed,  116 
Conewango  Ave.,  Warren,  Pa. 

FUR  exchange:  Three  brand  new  Teslas. 
If  you  are  in  need  of  one  here  Is  your 
chance.  I  also  have  a  1  in.  and  a  ft  In. 
spark  coil,  a  50  to  600  volt  pole  indicator, 
experimental  battery  motor  outfit  and  a  lot 
of  other  wireless  dope.  Send  your  proposi- 
tion to  Howard  Funk,  Shullsburg,  Wls. 


For  our  Mutual  Advantage  mention  Modern    Mechanics    when    writing    to    Advertisers. 
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J.  M.  Hanson-Bennett 

Magazine  Bargains 


Modern 
Mechanics 

Collier's 
Weekly 

National 
Sportsman 


Modern  Mechanics $1.50\   Both 

Pearson's 1.50  ($2.25 


Modern   Mechanics $  1 .50\    Both 

Collier's  Weekly,  (Illus.)....  2.50J  $3.00 


All  Subscriptions  are  for  ONE  FULL  YEAR,  and  may  be  sent  to  one  or 
separate   addresses.      Subscriptions    may    be    either  New  or    Renewals. 


Ladies'  Home  Journal 
Saturday  Evening  Post 


wo 


The  Country  Gentleman  )  All  Three    4.50 

)  Any  Two  $3.00 


Cosmopolitan 

Harper's  Bazar  

Hearst's  Magazine       ["  A~,,Tk       ».  A  Cr\ 
Good  Housekeeping  J  An7  *  hree  4.50 

The  Youth's  Companion — including  the  rest  of 
this  year,   1914,  free,  the  52  issues  of  1915    *n  „ 
and  the  1915  Desk  Calendar,  all  for. $2.00 


.Modern  Mechanics.. 
Everybody's  1  ioone 
Delineator 


•»j-5»)AllThree 
____  }   iigj     $3.25 

Modern    Mechanics...    $1.50)   All    Three 
*Woman'sHomeComp'n  I  50  I       I0  «I 
*  American  1.50J        $3.25 

:i;These  two  must  go  to  one  address. 


Modern    Mechanics . . , 
McClure's 
Everybody's 
American 


$1.05,     .  „    -, 

i.5ol  All  Four 

1.50  f 
1.50J 


$4.90 


Modern   Mechanics $1.50 

Review  of  Reviews  3.00 


Both 


)       Bo 

I  $3. 


00 


Modern   Mechanics.  . 
Baseball  Magazine 


$1.50 
1.50 


Both 

$2.50 


Modern    Mechanics. 
Puck  (Weekly) 


$1.50 
5.00 


)     Both 

}$5.75 


Modern   Mechanics $1.50 

Leslie's  Weekly  (or  Judge)     5.00 


Both 

$6.25 


Modern    Mechanics ... 
Field  and  Stream 
McClure's 


$|-50}  AHThree 
1.50}  $3.55 


Modern    Mechanics.  . 
The  World's  Work 

Modern     Mechanics., 

Pearson's 
National  Sportsman 


$1.50 
3.00 


i     Both 

}$3.25 


•••$!  -5°)  All  Three 

M»J   $3.10 


Low  Priced  TWO  YEAR  OFFERS: 


American 
Baseball  Magazine 
Christian  Herald 
Cosmopolitan 
Delineator 
Everybody's 
Field  and  Stream 
Good  Housekeeping 
Harper's  Bazar 


YOU    SAVE   33V3   PER   CENT 

ANY   ONE 

OF    THESE  MAGAZINES 

TWO  YEARS 

Two  Dollars  ($2.OO) 


Hearst's  Magazine 
McClure's 
Mother's  Magazine 
Pearson's 

Modern  Mechanics 
Women's  Home 
Companion 


for  Our  Complete  44-Page 
Catalog  of  All  Club  Offers  for  1915. 
IT'S  FREE. 


c  All^Publishers,  The  Commercial  Agencies 

References:  -I  Fort  Dearborn  National  Bank,  Chicago,  111. 

v  First  and  City  National  Bank,  Lexington,  Ky. 


£±r«.a 


"  J.M.  Hanson-Bennett  Magazine  Agency, 


jJg^DON'T  FORGET  TO  ASK  FOR  OUR  LARGE  CATALOG.    IT'S  FREE. 
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2S 


Tobacco  Habit 

BANISHED  in 

4Q  to?2  Hours 


Jo  craving  for  tobacco  in  any  form 
after  the  first  dose. 

Don't  try  to  quit  the  tobacco  habit  unaided. 
It's  a  losing  fight  against  heavy  odds  and  means  a 
serious  shock  to  the  nervous  system.  Let  the  to- 
bacco habit  quit  YOU.  It  will  quit  you.  if  you  will 
just  take  Tobacco  Redeemer,  according  to  direc- 
tions for  two  or  three  days.  It  is  the  most  marvel- 
ously  quick  and  thoroughly  reliable  remedy  for  the 
tobacco  habit  the  world  has  ever  known. 

Not  a  Substitute 

Tobacco  Redeemer  is  absolutely  harmless  and 
contains  no  habit-forming  drugs  of  any  kind.  It  is 
in  no  sense  a  substitute  for  tobacco.  After  finishing 
the  treatment  you  have  absolutely  no  desire  to  use 
tobacco  again  or  to  continue  the  use  of  the  remedy. 
It  quiets  the  nerves,  and  will  make  you  feel  better 
in  every  way.  It  makes  not  a  particle  of  difference 
how  long  you  have  been  using  tobacco,  how  much 
you  use  or  in  what  form  you  use  it— whether  you 
smoke  cigars,  cigarettes,  pipe,  chew  plug  or  fine  cut 
or  use  snuff,  Tobacco  Redeemer  will  positively 
banish  every  trace  of  desire  in  from  43  to  72  hours. 
This  we  absolutely  guarantee  in  every  case  or 
money  refunded. 

Write  today  for  our  free  booklet  showing  the  deadly 
effect  of  tobacco  upon  the  human  system  and  positive  proof 
that  Tobacco  Redeemer  will  quickly  free  you  of  the  habit. 

Newell  Pharmacal  Company    < 
Dept.  304  St.  Louis.  Mo. 


LET  ME  READ  YOUR  CHARACTER 


irs.    Price  lOc.    Sure  to  p'  ease  you.    Money  back  if 
sfied  W.G.BEAUCHAM.i"iioo2C-hAve..NewYork  City 


**0  0  T  A  M  M  C  D 

NOT  ol  AM  Men 


book>  "?ow 


Make  Your  Apparatus 

Edelman's^'Expe'rimeritai'wreless 
Stations"  gives  all  instruments.  Tun- 
in?,  operating,  new  systems.  W  Tele- 
Dhuny%tc.  224pp.  ti£.  New  fed.  $1.50. 
:  want  is  jriven  in 

"EXPERIMENTS"  by  P.  K.  BdctalM 
— motors-- transformers— ultra-violet 
rays— wireless  exploded  mines— high 


lid  make."    Circular  Free. 
P.  E.  EDELMAN,  Minneapolis, 
1926  Ashland  Av.,          St.  Paul,  Minn. 


$1.50 


11,572-Word 
Business  Book  Free 


perience,  squeezed  from  the  lives  of  173  big,  broad,  brainy  business 
men,  may  he  made  yours-yours  to  boost  your  salary,  to  increase  your 
profits.  This  free  book  deals  with 

§ow  to  manage  a  business 
—How  to  sell  goods 
—How  to  get  money  by  mail 
—How  to  buy  at  rock-bottom 
—How  to  collect  money 
—How  to  stop  cost  leaks 
—How  to  train  and  handle  a 
—How  to  get  and  hold  a 


get  and  hold  a  position 
—How  to  advertise  a  business 

—How  to  devise  office  methods 


Sending  for  this  free  book  binds  you  to  nothing,  involves  you  in  no 
obligation-  yet  it  may  be  the  means  of  starting  ynu  on  a  broader  career.  Surely 
you  will  not  deny  yourself  this  privilege,  whenlt  involves  only  the  risk  of  a  postal 
—a  penny!  Simply  sav.  "Send  on  your  11,672-word  Booklet".  Send  to 

A.  W.  Shaw  Company,  Dpt.  MM  3  Wabaih  Ave.  and  Madisoa  St.,  Chicago 

For  our  Mutual  Advantage  mention  Modern   Mechanics    when   J»riting    to    Advertisers. 


The  Dread  of  Dentistry 
Is  Pyorrhea 

(Sometimes  called  Riggs  Disease") 

It  is  characterized  (among  other  symptoms)  by 
bleeding,  discolored  gums,  receding  gums,  sen- 
sitive teeth,  bad  breath  and  finally  loosening 
and  dropping  out  of  the  teeth. 

DO  YOU  KNOW  that  90  per 
cent  of  the  people  have  it  in  the 
first,  second  or  third  stage— 

DO  YOU  KNOW  what  causes 
it  or  know  what  a  terrible  menace 
it  is  to  your  health— 

You  should  know  how  to  recognise  Pyorrhea 
when  you  see  it  and  how  to  prevent  and  over- 
come it. 

SEND  ME  YOUR  NAME 

and  without  obligation  of  any  kind  I 
will  send  you  FREE  my  illustrated 
booklet  about  this  most  common  but 
dreadful  disease  of  the  gums.  Also 
testimonial  letters  from  hundreds  of 
people  who  have  treated  themselves 
at  home  under  my  simple  directions, 
avoiding  pain,  loss  of  time  and  ex- 
pense of  dental  chair  treatment  and 
false  teeth.  23  years'  success. 

DR.  F.  W.  WILLARD 


A511  Powers  Bldg., 


Chicago,  111. 


If  more  convenient  simply  use  the  space  and 
margin  below  and  I  will  send  you  my  book  and 
full  particulars. 


Name 


Address 
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Big  Money 

in 

Electricity 

Thf  electrical  field  affords  a  wonderful 
opportunity  to  boys  with  a  liking  for 
electrical  work.  The  salaries  paid  are 
large — promotion  rapid,  and,  best  of  all, 
the  profession  is  not  overcrowded. 

The  International  Correspondence 
Schools  of  Scranton  can  make  you  an 
expert  in  the  line  of  electrical  work  you 
like  best.  Hundreds  of  boys  have 
already  won  success  through  I.  C.  S. 
help.  You  can  do  the  same.  Every- 
thing is  made  so  clear  that  you  can 
learn  in  your  spare  time,  regardless  of 
where  you  live  or  what  you  do.  No 
books  to  buy.  See  your  parents  about 
it — they  want  you  to  succeed. 

There's  big  money  in  electricity. 
Get  after  it  by  marking  and  mailing 
the  attached  coupon  to-day.  Finding 
out  costs  you  nothing. 


""INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  1109-B  SCRANTON.  PA.  1 

Explain,  without  further-obligation  on  my  part,  nowl 
I  can  qualify  for  the  position  before  which  I  mark  X 

Automobile  Running 
Hin*  Superintendent 
Mine  Foreman 

Plumbing,  Steam  Fitting 
Concrete  Construction 
Civil  Engineer 
Textile  Manufacturing 
Stationary  Engineer 
Telephone  Expert 
Median.  Engineer 
Mechanical  UrafUman    « 
Architectural  Draftsman 
Electrical  Engineer 
Elec.  Lighting  Sunt. 

Civil  Service 
Architect 
Chemist       ' 

Commercial  English 
Building  Contractor 
Industrial  Designing 
Commercial  Illustrating 
Window  Trimming 
Show  Card  Writing 
Advertising  Man 

Name 

Street  and  No 

|«*  *•*•<  —  —. 

SHORTHAND  <r. 
1 N  30  DAYS 


lotelyguaj 

mj   •HAivJTuftyB.      YOu  uau  icaiu  ill  sparw  nine  III  youru     _ 

ome,  no  matter  where  you  live.  No  need  to  spend  months 

9  with  old  systems.  Boyd's  Syllabic  System  is  easy  to 
.oarn— easy  to  write— easy  to  read.  Simple.  Practical. 
Speedy,  bare.  No  ruled  lines— no  positions— no  shading 
as  in  other  systems.  No  long  lists  of  word  signs  to  con- 
fuse. Only  nine  characters  to  learn  and  you  have  the  en- 
ure English  language  at  your  absolute  command.  The 
best  system  for  stenographers,  private  secretaries,  news- 
paper reporters  and  railroad  men.  Lawyers,  ministers, 
'nachers,  physicians,  literary  folk  and  business  men  and 

omen  may  now  learn  shorthand  for  their  own  use.  Does 
.ot  take  continuai  daily  practice  as  with  other  sys'oetns. 
Oat  graduates  hold  high  grade  positions  everywhere. 

urn  to-day  for  booklets,  testimonials,  etc. 
CHICAGO    COKK^SPONUtNCK  SCHOOLS 
010  * -Vrertisiiig  Building,  Chicago,  HI. 


My  Magazine  "Investing  tor  Profit" 
FREE  for  Six  Months 

Send  me  your  name  and  address  right  NOW  and 
I  will  send  you  Investing  for  Profit  magazine  abso- 
lutely free  for  six  months.  It  tells  how  to  get  the 
utmost  earnings  from  your  money— how  to  tell  good 
investments — how  to  pick  the  most  profitable  of  sound 
investments.  It  reveals  how  bankers  and  capitalists  make 
$1.000  grow  to  $22,000— in  fact  gives  you  the  vital  invest- 
ing information  that  should  enable  you  to  make  your 
money  grow  proportionately.  I  have  decided  this  month 
to  give  500  six  month  subscriptions  to  Investing  for  Profit 
FREE.  Every  copy  is 

Worth  at  Least  $W 

to  every  investor — perhapa  a  fortune  Send  your  name  and  addreae 
now.  mention  thia  paper  and  get  a  Free  introductory  subscription. 
Conditions  may  prevent  repeating  this  offer  Better  take  it  now. 
You'll  be  willing  to  pay  lOc  a  copy  after  you  have  read  it  six  months. 

H   L  BARBER,  Pub  ,  R41 4,  30  W  Jackson  Blvd ..  Chicago 


FREE-Send  for  This 


Large    Illustrated    Catalogue    of 

HOME-STUDY  Books 

ON 

Electricity,  Engineering,   Carpentry, 
Building,  Painting,  Business 

Check  the  subjects  you  are  interested  in 
and  mail  with  your  name  and  address.  We 
will  send  full  particulars  by  return  mail. 


Motion  Picture  Operating 

.Electrical  Engineering 
Elec.  Light  and  Power  Supt, 

.Electrical  Wiring 

.Telephone  Expert 
..Architect 

.  .Building  Contractor 
..Architectural  Draftsman 

.Concrete  Engineer 
..Mechanical  DrafUman 
..Steam  Engineer 

.Stationary  Engineer 

.Telegraphy 


....Gas  Engine  Engineer 
....Automol.il.'  Mechanician 
....Bookkeeper 

Plumber 

....Mason  and  Bricklayer 

....Carpenter 

....  Painter,  Signs  and  Card  Writing 

....Letter  Writing 

....Railroading 

'"Traction  Farming 
....Ovll  Service 


FREDERICK  J.  DRAKE  &  CO. 


D  10-1325  Michigan  Ave. 


CHICAGO,  ILL. 
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Be  Traffic  Manager 


Name. 


Get  into  the  profession  where  men 
are  in  demand.   Be  the  man  who  knows— the 

"  the  man  who  gets  the  fat  pay  en- 
f  positions  are  open  in  tne  Traflf 
have  the  trai  ' 


man  who  directs  and  t: 

velope.    Thousands  of 

Profession.  Few  men  1 

the  bigr  jobs.  But  you  can  get  it.   Yes,  you  will  get  gust  the 

kind  of  training  yo  •*•••• 


ou  need— right  in  your  own  home. 


Big  Salaries  Are  Offered 

From  $1,500  to  $10,000  a  year  i 
Traffic  Man.  It  frequently  happen 
cern  depend  upon  his  knowledge 


Address . 

Interstate  Traffic  School 

Dept.  HOI. Ft. Wayne, Ind. 
Gentlemen :  —  Send  me  abso- 


calls  are  being  made  for  men 


not  out  of  the  ordinary  for  a 
ns  that  the  profits  of  the  whole  con- 
edge.    And  men  are  re    " 
who  ha 


me    about    the    oppor- 
nakinor 
in  the  Traffic 


ities    for     mak 


Send  the  Free  Coupon  for  New  Book 


Put  your  name  and  address  on  the  coupon  or  on  a  letter  or  a  postcard  and  get  the  big  new  traffic  book  absolutely  free. 

No  obligations.     Find  out  about  the  golden  opportunities  that  await  yon.    Act  now !    Immediately.    Don't  delay.    Write  today  sure, 


INTERSTATE  TRAFFIC  SCHOOL 


Dept.  1401 


sure. 

FT.  WAYNE.  IND. 


n 

•e.   I 

»  I 


CHRISTMAS  DINNERS 

Will  You  Help 

THE 

SALVATION 

ARMY 

LASSIES 

Throughout  the 

United  States  to 

supply 

300,000 

Poor  People 

with 

CHRISTMAS 
DINNERS. 

Send  Donations  to 
COMMANDER 

MISS  BOOTH 

118  W.  14th  Street,  New  York  City 

Western  Dept.,  Commissioner  Estill,  108  N.Dearborn  St..  Chicago 


Educational 
Books 

for 

Home 
Study 

The   Modern  Motor  Car 


H.    P.    M 

for    ready    ref 
all    parts    of 

di 

si 


studf 


A    bodk 
e    covering 
uitomobile, 
repairman, 
~.    salesman, 
n  400  troubles 


complete    directions    for 
'  remedy.     512  pages,  217 


i    md   in  full  leather, 


Modern  Electricity 

By  Henry  and  Hora,  a  handy  man- 
ual of  electrical  science  for  the 
electrician,  mechanic  and  experi- 
menter; 355  pages  with  over  150 
illustrations— practical  and  reliable 
—covers  electricity  from  A  to  Z. 

Cloth,    sprinkled    edges $1.00 

Full  leather  marbled  edges. .     $1.50 

Practical  Compend  of 
Electricity 

A  handy  book  for  the  elec- 
trical man,  described  in 
plain  and  practical  lan- 
guage; covers  electricity  in 
all  its  branches  and  appli- 
cations. 272  pages,  119  il- 
lustrations. 

full 


tewrssrtrr:  $2.50   TASS  *ra».™ 

SEND  POST  CARD  FOR  FREE  CATALOGUE  ' 
LAIRD   &   LEE,  Inc.,  1732  S.  Michigan  Ave.,  Chicago,  I1L 


NEARER  THAN  ANYTHING  TO  EVERYTHING. 

11 

PENNA.AVE.&1SIST., 
^-WASHINGTON, 
D.C. 


OVERLOOKING  U.S.  CAPITOL  AND 
PEACE  MONUMENT"-* 

--3US— • 

"HREE  MINUTES  FROM  UNION  STATION, 
5EO3GETOWN,  14  TH.  &  DECATUR  ST.  CARS 
PASS  DOOR. 

DINING  SERVICE  UNEXCELLED 

IN  WASHINGTON 
NEWEST  FEATURE,  ELECTRIC  GRILL 
AT  POPULAR  PRICES,BAR  AND  GROTTO, 

MUSIC. 

-  EUROPEAN   PLAN 
RATES  WITH  BATH  $  2.OO  PER  DAV  ANDUP 
••      WITHOUT     ••        $  1.5O      

AMERICAN  PLAN 
I-H  E 

WITHOUT 

DAVIDCOHEN,  LESSEE        SAMUEL  GOODACRE , MANAGER 
.   WRITE  FOR  GUIDE  TO  WASHINGTON, D.C. 


COPY  THIS   SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  $20.00  to  $125.00  or  more  per  week,  as  illustrator 
or  cartoonist.  My  practical  system  of  persona)  indi- 
vidual  lessons  by  mail  will  develop  your  talent 
Fifteen  years  successful  work  for  newspapers  and 
maeazines  qualifies  me  to  teach  you. 

Send  me  your  sketch  of  President  Wilson  with  6c 
in  stamps  and  I  will  send  you  a  test  lesson  plate,  also 
collection  of  drawings  showing  possibilities  for  YOU. 


The  Landon  School  2 

1451  Schofield  Building,  Clevel 


d,  O. 


Learn  Wireless 


Resen 


seai    eany.      call,    write    of    phone 

EASTERN  RADIO  INSTITUTE,  899-A  Boylston  St.,  BOSTON,  MASS. 
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Where  Money 
Earns  35% 

Why  not  put  your  money  where  it's  safe,  absolutely, 
and  where  mcome  is  greater  than  from  stocks  of 
leading  banks?  Tke  average  yearly  income  of  621 
American  Stock  Fire  Insurance  Companies  is  shown 
by  statistics  to  be  35  %.  Forty -six  of  these  companies 
earned  65  3/4  % ,  while  ten  of  the  wealthy  "old  timers" 
show  percentages  of  72  2/5.  No  business  in  the  world 
protects  stockholders  with  such  legislative  bulwarks, 
and  such  earnings  as  above  appeal  to  every  wise 
investor  in  the  land. 


Big  Investment 
Opportunity 


The  European  War  has  brought 
great  changes.  Untold  millions 
of  premium  dollars  that  have 
hitherto  gone  abroad  will  now 

remain  here  to  go  as  profits  to  American  lines. 
Practically  all  the  great  foreign  concerns  have  stopped 
writing  "Surplus  line".  American  business  and  their 
discomfiture  is  our  golden  opportunity  and  YOURS. 
Chicago,  through  force  of  habit,  but  for  no  valid 
reason,  has  been  side-tracked  and  self-divested  of  its 
share  of  the  insurance  it  creates.  Less  than  1% 
of  the  four  hundred  million  dollars  of  premiums 
(Chicago  and  nearby)  ever  reaches  Chicago  banks 
as  deposits.  "Lesserlight"  insurance  cities  in  Mas 
sachusetts,  New  Jersey  and  Connecticut,  have  long 
been  abnormally  prosperous  through  local  enterprises 
these  deposits  have  financed. 

The  Merchants  National  Fire  In- 
surance Co.  will  be  organized 
January  1,  1915.  It  will  be  an 
Illinois  Corporation,  and  made 


Merchants 
National  Fire 


Insurance  Co. 


safe   by   most  stringent   laws.     Six 


.  hundre'd  thousand  dollars  (ap- 
proximately) will  be  the  capital  and  surplus,  and  a 
first  year's  business  of  three-quarters  of  a  million 
dollars  is  actually  in  sight.  Being  the  first  big  local 
company,  it  will  get  first  chance  at  the  new  "Home 
Business" — business  forced  to  be  placed  here  to  the 
extent  of  $29,000,000  in  premiums,  by  withdrawal  of 
foreign  concerns. 

The  earnings  of  the  "Merchants  National"  at  the 
outset,  should  certainly  equal  the  35%  average  of 
American  companies.  What  the  ultimate  earnings 
may  be  is  convincingly  shown  in  our  literature.  That 
the  Merchants'  National  will  be  a  phenomenal  money- 
maker is  a  statement  beyond  gainsaying.  Prudent 
investors  everywhere  are  invited  to  participate  in  this 
great  investment  on  the  strength  of  unquestioned 
proofs. 

First  issue  of  stock  is  being 
rapidly  taken  by  investors  at  $25 
per  share.  This  price  will  be 

raised  as  soon  as  the  organization 

is  complete,  so  act  quickly  and  get  maximum  profits 
from  your  investment  in  the  shares  of  this  new  com- 
pany. We  send  statements  of  leading  men  which 
cannot  fail  to  convince  you. 

Look!  nto  this  at  once;  get _  our  literature  now.  Suc^ 
"giltedged",  "ground-floor"  opportunities  for  fortune 
bringing  investment  are  few  and  far  between. 

Merchants  National  Fire  Insurance  Co. 

29  So.  La  Salle  St.     Dept.E,          CHICAGO 


SCHCSL  OF  APPLIED  ART,  776  Applied  Art  Bldg,,Bat tie  Crcck.M'ch. 


Make  Artcratt 
Electric  Lamps 


This  Book  Will  Show  You  How 

A  splendid  series  of  designs  with  com- 
plete directions  for  building  the  different 
type  lamps  that  are  used  in  a  home— 
from  the  hall  lamp  shown  above  to  a 
complete  chandelier. 

These  lamps  are  very  attractive,  employing  wood, 
art  glass  and  metal  in  their  makeup;  still  their 
construction  is  so  simple  as  to  require  only  ordi- 
nary tools  and  workmanship. 

Also  contains  general  directions  for  working 
copper  and  brass  with  a  design  for  a  hammered 
copper  table  lamp. 

Clear,  concise  instructions  and  large  working 
drawings  are  features  of  this  book. 

Twenty-Five  Cents 

Modern  Pub.  Co.,  Book  Dept. 

32  Union  Square,  N.  Y.  C. 
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Are  you  satisfied  on  pay  day? 
When  your  pay  envelope  is 
handed  you  do  you  feel  there's 
more  than  enough  there  to 
make  both  ends  meet?  In 
other  words,  does  your  salary 
grow  with  your  needs? 


Does  Your  Salary     O 
Grow  With  Your  Needs 

Do  you  want  to  earn  more  ?      You  CAN.       Do  you  want  to 
secure  a  better  position  ?     You  CAN.     Do  you  want  to  follow  some 
line  of  work  that  really  appeals  to  you  ?        You  CAN.        In  your  own 
home  and  spare  time  do  you  want  to  acquire  the  training  that  will  make  all 
this  possible  ?     You  CAN. 
The  thing  for  you  to  do  to  learn  how 
you  can,  is  to  mark  the  attached  coupon 
and  mail    it    today   to   the    International 
Correspondence  Schools.     Without  charging 
you  a  penny  or  placing  you  under  any  obliga- 
tion the  I.  C.S.  will  explain  just  how  you 
can  become  proficient  in  some  chosen,  well- 
paid  occupation. 

Thousands  of  other  ambitious  men  have 
won  success  through  I.C.  S.  help.  Salary 
increases  due    to    I.  C.    S.    help    are 
voluntarily  reported  at  the  rate  of  over 
400  a  month.     The  I.  C.  S.  didn't 
care  where  these  men  lived,   what 
they  did,  what  they  earned,  what 
little   schooling,   cash,  or  spare 
time  they  had— so  long  as  they 
k      could  read  and  write,  and 
Twenty-one       "^^^      were     ambitious,    the 
years  of  ^^^       I.  C.  S.  way  was 

unparalleled  success 


make  YOUR  salary  outgrow  your^ 
needs.  The  first  step  is  YOURS- 
mark  and  mail  the  coupon  now. 


International  Correspondence  Schools 
Box  1102,  Scran  ton,  Pa. 

Please  explain,  without  further  obligation  on  my  part,  how 
I  can  qualify  for  a   larger    sa  ary    and   advancement   to  the 

1  Electrical  Engineering    1 
Electric  Lighting 
Electric  Railways 
Electrician 
Electric  Car  Running 
Dynamo  Foreman 
Wireman 
Mining  Engineer 
Telephone  Expert 
Surveyor 
Civil  Engineer 
Automobile  Running 
Agriculture 

Mechanical  Engineer 
Mechanical  Draftsman 
R.  R.  Construction 
Concrete  Construction 
Architect 
Contracting  and  Build'g 
Architectural  Draftsman 
Plumbing  and  Heating 
Chemist 
Bookkeeper 
Advertising  Man 
Civil  Service  Exams. 
Salesmanship 

Mm*- 

St.  and  A7« 

Cil-v 

Staff 

Present  Occupation 

For  our  Mutual  Advantage  mention  Modem    Mechanic!    when    writing    to    Advertiser!. 


28 


MODERN  MECHANICS  for  JANUARY 


Hece'sYQUR' 

StlH 


in  Mechanical  Drawing  given 

away  with  other  courses.  It's 

up  to  you  to  hew  out  your 

own  success.    Drafting  leads 

to  big  things.     You  can  fit 

yourself  during  your  spare 

hours   for  highest  positions  in    Structural,  Mechanical, 

Architectural  and  Electrical  Drafting  and  Design  and  in  all 

Engineering  branches.  The  trained  man  wins.  Let  us  train 

you  by  the  "Chicago  Tech."  new.  quick  Home  Study  plan. 

Study  the  same  lessons  as  hundreds  are  studying  daily  in 

the  College,   and   under   the 

same  instructors,  using  blue-     <C<  r"  OTT 

print  plans  of  buildings  and 

machinery    in    actual    con-       »*/  PBINTS 

struction.     No  books  to  buy.  . 

no  old  book  plates  to  study  from.    In  addition  to  Free 

Scholarships,  the  College  furnishes  drawing  instruments. 

blue  prints,  etc.,  free  to  each  student. 

If  you  cannot  enter  College,  you  can  study  successfully 

at  home.     Write  us  today.     State  whether  College  or 

Home  Study  Courses  desired. 

Chicago  Technical  College 

1O13  Lake  View  Bldg.        Chicago,  111. 


'15ICFREE 


LANGUAGES 


German-French-English-ltalian-Spanish 


Quickly  Learned 
AT  HOME 

by  the 

.  Original 


by  the  Cort 
Cylinder  or  Disk  Cortliia-ltmordi. 
Write  for  free  booklet    today;    easy 
payment  plan. 

Cortina  Academy  of  Lansruazes 

1892  Mecca  Ride.,  1600  Broadway, 


CORTINA- PHONE 


RAWING 


1 

I  Scholarship  Award.  "Write  for  illustrated  Art 
I  FINE  ARTS  INSTITUTE,  Studio  851 


Omaha,  Neb. 


k/ANTPD  for  Publication- 

r/AI>l  1  Cl/  may  write  a  big 


You 
song 

Experience  unnecessary.      Publication 
ed  if  acceptable.  Send  us  your  verses  or 
melodies  today.      Write  for  free  valuable  booklet. 
MARKS-GOLDSMITH  CO.,  Dept.  92.  Washington,  D.  C 


dJJs  or  cata"tllk"  NeiKh  like'a  horae"'sine"like  a  canary.  Imitate 
bird  or  beast  of  Beld  or  forest.     pVice  lOc;  4  for  25c  postpaid. 


stify  your  friends, 
like  a  c 
Oc;  4  fc 

National  Co.,  Dept.  42,  3422  Lyndak  St.,  Chicago,  III. 


BE     A    BANKER 

Learn  a  profession  at  home  that  will  give  you  standing  and  in- 
dependence. Splendid  opportunities.  Pleasant  work,  short 
1  hours,  all  holidays  off,  yearly  vacation  with  pay,  good  salary. 
Diplomain  six  months.  Catalogfree.  EDGAR  G.  ALCORN,  Pres. 

AMERICAN  SCHOOL  OF  BANKING,  139  McLene  Bldg..  Columbus,  Ohio 


•a 

l 


in  EUROPE  creates  enormous  demand  for 
AMERICAN  MANUFACTURE,  perfect  yur 
device  and  sell  it  now — valuable  improvements 
and  free  sketches  sent  upon  request.  We  design 
machinery  and  perfect  inventions  at  reasonable 
prices.  Ask  about  our  cooperative  plan. 
Am.  rican  Drafting  Bureau.  329  So.  LaSalle  St.,  Chicago 


Efl 

a 


Fit  Yourself  to 
Meet  the  Big 
Demand  For 

TRAINED 


ELECTRICIANS 


THE  man  who  knows  how  to  go  ahead 
and  do  things  in  the  electrical  field  is 
always  sure  of  a  steady  job  with  a  fat  pay 
envelope.  Don't  "stick  along''  at  under- 
paid, unskilled  drudgery.  Train  yourself 
at  our  school  to  hold  down  a  responsible, 
high-salaried  position  as  an  electrical  ex- 
pert. You  can  do  it.  No  matter  what 
your  education,  we  start  you  where  you 
are  able  to  begin  and  advance  you  as  rap- 
idly as  possible.  Our  diploma  is  the  pass- 
port to  employment  with  big  companies  at 
big  pay. 

We  Teach  by  Practical   Methods 
All  Branches  of  Electricity 

Individual  instruction  by  experts  —  men  who 
have  filled  big  jobs  and  know  how  to  train  you 
right.  Finely-equipped  laboratory.  You  put  what 
you  learn  into  practice  under  actual  working  con- 
ditions —  actually  wind  armatures,  assemble  parts, 
build  switchboards,  do  wiring  and  testing  and 
design  electrical  equipment.  Enter  at  any  time  — 
no  entrance  examinations. 

Earn  Money  to  Pay  Your  Way  Through 


By  working  afternoons  and  Saturdays  you  can 
pay  a  big  part  of  your  expenses  through  our  Day 
School.  If  you  need  to  earn  more  money,  attend 
our  hyemng  Classes.  We  guarantee  to  find  you 
a  job  if  you  are  21  years  old  or  over. 

Get  Our  Illustrated  Catalog-FREE 

Tells  all  about  school,  courses,  instructors, 
equipment,  positions  open  to  graduates,  terms, 
etc.  Sign  and  mail  coupon  below—  we'll  send 
you  this  interesting  hook  promptly. 

January  Classes  Now  Forming 

School  of  Engineering  of  Milwaukee 

181  Stroh  Building,  Milwaukee,  Wis. 


COUPON 

School  of  Engineering 

of  Milwaukee  181  Stroh  Bldg. 

Please  send  me  by  return  mail,  and  with- 
out obligation,  Free  Catalog  of  your  school. 


Name  . . 
Address 
City.  . 


State 
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Hotel  Aberdeen 

32nd  Street,  between  5th  Avenue 
and  Broadway 

NEW  YORK  CITY 

Location  usurpassed;  three  min- 
utes from  Pennsylvania  Station 
and  very  close  to  all  high-class 
department  stores  and  theatres. 

A     Magnificent     Fireproof     Com- 
mercial Hotel 

giving  the  highest  class  accomoda- 
tions  at  the  most  moderate  rates. 
This  hotel  has  every  known  im- 
provement and  has  no  equal  for 
its  service  and  attention. 

Every  Room  with  Private  Bath 

$1.50  Per  Day  and  $2.00 

Special  Rates  by  Week,  Month  or 

Season 


EARN  $25  to  $75  A  WEEK 

BE  YOUR  OWN  BOSS 


ley  the  first  day.    A  hustler  can'double  his  income 
1 60  days.  I  teach  you  the  business,  show  you  how 
to  get  trade,  give  you  a 

Free    Course   in    Salesmanship 

and  push  you  towards  success.  You  don't  need  capital  nor 
a  stock  of  goods  to  get  a  start.  Some  men  I  started  earn 
as  high  as  $5000  a  year  after  a  few  years.  One  man  writes  us 

"1  made  $27  in  two  days" 

?  started  thousands  the  past  22  years.  I  want  to  start  yon 
n  the  jewelry  business,  the  first  step  being  to  teach  you, 
free  of  cost,  how  to  repair  watches,  clocks  and  jewelry, 
so  simple  any  man  soon  learns,  a  few  tools  is  all  you  need. 
This  i  s  a  r  em  arkable  offer.  You  have  everything  to  gain, 
so  investigate  it. 
Write  for  Free  Offer  today  before  f  close  up  your  toun 


Don't  Wear 

a  Truss! 

Brooks'  Appliance,  the  mod- 
ern    scientific     invention,     the 
wonderful,  new  discovery  that 
cures  rupture,  will  be  sent  on 
trial.      No    obnoxious    springs 
or    pads.       Has     automatic 
Air  Cushions.       Binds    and 

draws     the     broken     parts 

C.E.  BROOKS,  the  Discoverer  together  as  you  would  a 
broken  limb.  No  salves.  No  plasters.  No  lies. 
Durable,  cheap.  Sent  on  trial  to  prove  it. 
Catalogue  and  measure  blanks  mailed  free.  Send  name  and  address  today. 

C.  E.  BROOKS,       1748  State  St.,       Marshall,  Michigan 

For  our  Mutual  Advantage,  mention  Modern 


BURROWES 


$100 

DOWN 


Home 

Billiard 

Table 


.  . 

Used  by  Experts 


•ndid 


lly  made  and 
ali  use  them  f 


iorrert  in  every  detail, 
r  home  practice.  Termi 
(dependins  upon  size  and  style  se- 
ll month.  Prices  from  $15  up.  Cues, 


Burrowes  Tables  ar< 
Some  of  the  leading  ] 
are  very  easy— $1  or  more  dc 
lected),  and  a  small  amount 
balls,  etc.,  free. 

FREE  TRIAL— NO  RED  TAPE 

On  receipt  of  first  installing  t  we  wiil  ship  Table.  Play  on  it  one 
week.  If  unsatisfactory  return  it  and  on  its  receipt  we  will  refund 
your  deposit.  This  ensures  you  a  free  trial.  Write  today  for  illus- 
trated catalog  giving  prices  terms,  etc. 

E.  T.  BURROWES  CO.,  192  Spring  St.,  Portland.Me. 

BURROWES  Rustless  in-          ^^^  Demand  BURROWES  Folding 

sect  Screens  are  World-        ^^^^  Card  Tables-sold  by  Good 

Standard. 


Boys,  You  Can  Earn  $5.00 
In  a  Few  Hours! 

Send  us  your  name  and  address 
and  we'll  send  you  a  copy  of  the 
very  latest  issue  of  THE  BOYS' 
MAGAZINE.  We  authorize  you  to 
sell  25  six  months'  subscriptions 
at  40c  each.  You  collect  $10.00. 
Send  us  $5.00  and  keep  $5.00  for 
your  trouble. 

The  regular  subscription  price 
f9r  THE  BOYS'  MAGAZINE  for 
six  months  is  BOc.  These  subscrip- 
tions sell  like  hot  cakes  at  40c 
each,  as  you  save  each  subscriber 
lOc  on  his  subscription. 
When  you  get  the  copy  we  send  you,  show  it  to  all  likely 
subscribers.  You'll  be  surprised  to  find  how  easy  it  is  to 
sell  subscriptions  at  the  special  reduced  price.  Go  to  your 
aunts,  uncles,  cpusins,  neighbors  and  friends  and  tell 
them  you  are  trying  to  earn  some  money  for  yourself.  If 
they  have  no  boys  of  their  own,  they '11  be  glad  to  subscribe 
for  some  boy  in  whom  they  are  particularly  interested. 
This  is  a  real  opportunity .  Write  us  today. 

THE  SCOTT  F.  REDFIELD  CO.,      718    Main  Street,  Smelkport,  P,. 

(THE  BOYS'  MAGAZINE  at  all  news-stands,  loc  a  copy) . 


LOTS    OF    FUN_ 

J»*  Ventriloquists  Double  Throat 

tig*  A.tonl,l .and ™af>  jour  frl.nd,.  N.igh  1     . 
.WdT  PUPPT:  fJJ.      *  """^  *nd  '""»««  birds  and  beuts  of  Held  »nd 
4Ka  LOADS    OF    FUN.    Wonderful  iav<muon.  Price. 

TO?*1  dozen  for  a  dime  and  a  2-cent  stamp      Big  Bargain! 
^&    DOUBLE  THROAT  CO..  Dept.23,  Frenchtown.  N!  J 


"a"dy  Electric  Lantern 

A  n  a  y  ATTACHMENT 

=^.  sten's  latest  marvel.       Lasts  for  months,      Battew 
zz^  lasts  year  or  more.      Not  a  toy  but  a  real 
5C  Lantern.    No  Oil,  Dirt  or  Sm  " 

§S  be  bought  of  Hardware.  Elc,-! 

,  Special  Price  $1.00  *« 
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Here's  Your  Chance 

TO  BECOME  AN 

Expert  Electrician 


$150°°  to  §22555  a  Month 


Thousands  of  trained  men  are  needed  in 
this  great,  fascinating  field  of  ELECTRIC- 
ITY. Big  jobs  paying  $150.00  a  month  and  up 
are  NOW  OPEN.  YOU  can  qualify  for  one  of 

and  training.  We  teach  you,  in  a  surprisingly  short 
time,  under  actual  working 
conditions  ;^  No  needless 
theory;  Expert  Instructors: 
Tools  and  material  fur- 
E. 

Earn  While 
You  Learn 


Unlimited    Possibilities 

For  Power,  Prestige,  Wealth! 


ELECTRICITY 
power    of    the    world. 


to-day     the     great     moti 
Its    use    has    extended    to 


every  phase  of  life.  Your  fondest  hopes  may 
now  be  realized  in  this  lucrative  work.  POWER, 
PRESTIGE  and  WEALTH  in  abundance  await 
men  who  start  their  electrical  careers  NOW. 
THOMAS  EDISON  says  that  the  field  of  ELECTRICITY 
is  only  in  its  infancy,  that  electrical  workers  of  the  future 
wil'  accomplish  undreamed-of  wonders.  YOU  may  become 
nd  EDISON.  Start  TO-DAY  to  prepare  yourself 
for  the  big  rewards  that  are  to  come. 

VALUABLE  BOOK 


"How  to  Beco 


L.  L.  COOKE, 
COYDNECN°ATIONAL 
TRADE  SCHOOLS 

Dept.  1401 
51  E.  Illinois  St.,  CHICAGO 


low  to  Become  an  Ex  pe 

SENT  FREE!  write  to, 


Without  cost    of    obligation    to 
me,  send  me  your  booTt.     HOW  to 
Become     an     Expert     Electrician 
also  tell   me   how   I   can.  become    ».. 
"expert"     under    your    simplified     and 
practical  training. 


'hlch  starts  you  RIGHT;  tells  how  YOU 
lay  b»come  an   export  Electrician 
capable    of     earning     $150.00     to 
$300. 00  a  month.    This  book  and 
full    information     now     sent 
FREE    Mail  con  i»  • 

while  you  think  of  it. 

L.  I.  Cooke,  Direr'or 
COYNE  NATIONAL 


For  our  Mutual   Advantage    mention  Modern 


The  Latest  is  Now  Out! 


THE  book  which   thousands   of  electrical 
workers  have  been  waiting  for,  is  ac- 
claimed as  the  "last  word  "  on  applied  elec- 
tricity, up-to-date,  present  minute. 

Practical  Applied  Electricity 

By  DAVID  PENN  MORETON,  B.  S.,  E.  E. 

Contains  450  Pages,  illustrated  with  273 
line  drawings  and  50  half  tones;  20  full  pages 
of  valuable  tables.  The  index,  one  of  the  vital 
factors  of  any  handbook,  is  complete  and  un- 
surpassed. Bound  in  flexible  black  leather, 
4^4  x  7#,  printed  title  on  cover  in  gold  letters. 

All  interested  in  electricity,  old  or  young, 
artisan  or  amateur,  expert  or  experimenter, 
should  own  this  positive  authority.  It  answers 
questions,  and  enables  you  lo  figure  those 
complicated  calculations. 

Price,  $2.OO 

By  mail  extra  12c- 

MODERN    PUBLISHING   CO. 

32  UNION  SQ.,         NEW  YORK  CITY 


THROW  YOUR  \OICE! 

Into  the  next  room,  undo  r  the  bed, 
down  cellar,  or  anywhere.  Fool  your 

teacher,  parents  or  friends.  LOTS  of  FUN. 


that  f its  the  ro0f  oi 

the  mouth ,  out  of  sight.     Boys  or  Girls  car 
use  it.  Sample  with  instructions  in  the  ar 
of  VENTRILOQUISM,  with  our  big  catalog 
of  Novelties,  books,  games  etc,  All  by  mail  for  \  Acts 
"IOYAL  NOV.  CO.,  Desk  A,  So.  Norwalk,  Conn.  •*•' 


SEND  FOR  1T!{- 


OUR    NEW    CATALOG     OF     ELECTRICAL 
AND    MECHANICAL     BOOKS     IS    READY 

MODERN  MECHANICS 

Book  Dept.  32  Union  Sq.,  New  York 


Telephone  Troubles 

HOW  TO  FIND  THEM 

By  W.  H.  HYDE 

Treats  entirely  on  how  to  locate  and  remedy  all 
telephone  troubles.  1913  edition  contains  special 
chapters  on  phantom  circuits  and  cable  troubles 
never  before  published. 

Price  25c  Postpaid 

An  invaluable  book  for  repairmen,  as  well  as  any- 
one who\  uses  telephones  on  private  or  rural  lines. 
56  Pages.         Illustrated 

MODERN  PUB.  CO.,  BOOK  DEPT. 


32  Union  Square 


New  York,  N.  Y. 
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LEMENTS 


UNDERWRITERS 
REQUIREMENTS 


NEW  1914  EDITION  SHIPPED  FREE 

Send  today  for  your  set  of  the  greatest  electrical  reference  library  of  modern 
times.  The  new  1914  edition,  just  off  the  press,  is  recognized  by  big  men  in 
the  electrical  field  as  the  most  practical  work  of  its  kind  ever  published.  Covers 
completely  the  generation  and  use  of  electricity  for  power,  light,  transportation 

and  communication,  including  the  construction  and  operation  of  dynamos  and  motors,  central  station 
engineering  and  telephone  work,  as  well  as  wireless  telegraphy  and  telephony  and  land  and  submarine 
telegraphy.  Particularly  helpful  in  its  exhaustive  treatment  of  electrical '  'troubles"  and  their  remedies. 

Cyclopedia  of  Applied  Electricity 


AMERICAN 

TECHNICAL 

SOCIETY 


50c  a  week 


Contains  3,500  pages,  7x10  inche*;  3,000  illiutration,,  full  page  plate., 
diagrams,  etc.;  hundreds  of  valuable  tables  and  formulas;  carefully  cross- 
indexed  for  quick,  easy  reference.  The  books  are  substantially  bound  in  half 
red  morocco,  gold  stamped,  and  are  printed  in  large,  clear  type  on  special 
quality  paper. 

The  complete  seven  volumes, 
not  a  sample  volume,  will  be 
sent,  express  prepaid,  for 

seven  days'  free  examination;  returnable  at  our  expense  if  they 
fail  to  meet  with  your  expectations.  If  you  keep  them,  pay  $2 
seven  days  after  receipt  and  then  $2  a  month  until  you  have  paid 
the  special  introductory  price  of  $19.80,  saving  $15.20,  as  the  regu- 
lar price  of  this  new  and  enlarged  edition  is  $35.00.  As  this  offer  is  for  immediate  accept- 
ance only,  fill  in  and  mail  the  coupon  today.  It  won't  cost  you  a  cent  to  examine 
these  books,  so  get  them  into  your  home,  shop  or  office  and  look  them  over  at  your  leisure. 
Remember,  if  you  don't  like  them  they  may  be  returned  at  our  expense  and  you  won  t,be 
out  a  penny.  This  is  one  of  the  most  liberal  offers  ever  made.  You  can't  afford 
to  pass  it  by. 


What  These  Books  Cover 

Elements  tt  Electricity  —  Electrical 
Mi-asurcmenti  —  I'nderwriter's  Elec- 
trical Requirements— Theory,  Calcula- 
tion, Design  and  Construction  of  Direct 
Current  Generators  and  Motors— Types 
of  Generators  and  Motors-Management 
of  Electrical  Machinery  —  Eleetr la 
Lighting  —  Alternating  Current  Ma- 
chinery—Power Transmission  — Elec- 
tric Railways— Self-propelled  Railway 
Cars  —  Trackless  Trolleys  —  Power  Sta- 
tions—Switchboards and  Switching- 
Storage  Batteries  —  Applied  Electro- 
chemistry—Electric  Elevators  — Elec- 
tric Welding  and  Heating  —  Wireless 
Telegraphy  and  Telephony— Land  and 
Submarine  Telegraphy. 


With  every  set  is  in- 
cluded absolutely  free 
year's  Consulting  Membership,  regular  value  $12,  entitling 
you  to  the  advice  of  a  staff  of  electrical  experts.  These  men 
are  no  further  from  you  than  your  nearest  mail  box.  They 
stand  ready  to  solve  your  perplexing  problems,  to  offer  sugges- 
tions, to  point  out  the  things  you  should  avoid.  Absolutely  no 
limit  to  their  assistance — ask  as  many  questions  as  you  wish  for 
a  whole  year.  This  service  alone  will  be  worth  more  to  you  than 
the  entire  cost  of  the  books. 

Don't  wait.  This  means  $15.20  saved  if  you  act  now;.  Remem- 
ber, you  take  no  chances  whatever — it  costs  nothing  to  inspect  and 
you  are  nothing  out  if  you  do  not  care  to  buy.  This  oner  may 
mean  your  success,  so  mail  the  coupon  today— now— before  you 
turn  the  page. 


FREE   COLJF»O1NJ 

Worth  $15.20  to  you 


American  Technical  Society 

Chicago,  U.  S.  A. 

Please  send  me  Cyclopedia  ot  Applied  Electricity 
lor  seven  days'  free  examination.  If  I  keep  tne 
books,  will  send  $2  within  seven  days  and  $2  8 
month  until  $19.80  has  been  paid,  when  $35  books 
and  $12  consulting  membership  will  be  mine. 
Otherwise  will  notify  you  and  hold  book*  subject 
to  your  order.  Title  not  to  pass  until  fully  oald. 

POP,   ELEC.    I-IS 


ADDRESS 

As  I  hare  had  no  previous  dealings  with  you,  I 
refer  you  to 


vurn  tne  page.  _ 

American  Technical  Society,  Chicago,  II.  S.  A.  L-— •—•——•——•—•—•— —J 
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Dependable   Public  Utilities 
Appeal  to  Prudent  Investors 

EVEN    under   unusual    conditions,    the   earning   power  of 
dependable  public  utility  companies  generally  remains 
normal.     Conservative  investors  recognize  this  as  one 
feature  that  makes  public  utility  stocks  desirable. 

Commonwealth  Edison  Stock  Has 
A  High  Cumulative  Value 

Not  only  does  Commonwealth  Edison  Company  serve  the 
largest  clientele  of  residence  customers  of  any  electric  light 
and  power  company  in  the  world — not  only  is  the  manage- 
ment of  the  company  unusually  competent— but  its  stock 
has  an  uncommonly  high  cumulative  value. 

For  instance,  ten  shares  of  Commonwealth  Edison  stock 
bought  now  will  amount  to  53  shares  in  about  34  years,  if  the 
dividends  as  often  as  received  are  re-invested. 

The  last  quotation  on  Commonwealth  Edison  stock  was  about 
$134  a  share.  It  is  paying  dividends  of  8%  to  shareholders. 

//  you  wish,  we  will  send  you  further 
particulars  about  the  advantages  of 
an  investment  in  Commonwealth 
Edison  securities.  An  inquiry  places 
you  under  no  obligation. 


EDWARD  P.  RUSSELL 


WALTER  S.  BREWSTER 


C.  L.  PENISTON 


RUSSELL,  BREWSTER  &  CO. 

116  West  Adams  Street,  Chicago 
111  Broadway,  New  York 

Members: 
New    York  Stock  Exchange   and   Chicago   Stock  Exchange 
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Get  a  Full  Measure  of  Light 

If  you  could  measure  the  candlepower  your  carbon 
lamps  are  giving  you'd  find  every  one  of  them  two-thirds 
short. 

For  every  4  candlepower  you  get  from  a  carbon  lamp 
you  can  have  a  dozen  or  more  from  a  NATIONAL  MAZDA 
lamp  with  exactly  the  same  current. 

You  won't  take  four  eggs  for  a  dozen — why  take  less 
light  than  you  pay  for? 

The  current's  the  same,  the  bill  is  the  same.  The  dif- 
ference is  in  the  lamp. 


THE      (QTL'ATLETY  ^  TL  AFDF  MIAQE     HRJ 

Think  of  the  silent,  nightly,  yearly  waste  of  current  in 
carbon  lamps — current  that  can  either  be  saved  entirely 
or  converted  into  three  times  as  much  light  in  NATIONAL 
MAZDA  lamps. 

Think  of  the  choice  of  sizes  you  get  in  NATIONAL 
MAZDA  lamps — from  10  to  1000  watts — a  lamp  for  every 
socket  and  every  purpose. 

Triple  Light  Guaranteed 

We  guarantee  that  every 
NATIONAL  MAZDA  lamp  will  give 
at  least  three  times  and  in  the 
larger  sizes  six  times  as  much 
the 


light  as  a  carbon  lamp  using  t 
same  quantity  of  electricit 
Roth  lamps  have  equal  life,  b 
the  NATIONAL  MAZDA  lamp  sta 
bright  longer,  won't  blacken  : 
readily  with  age,  fits  any  socke 
burns  in  any  position  and  mak 
better  lirfit. 


New  Low  Prices 

Measure  your  light  and  get 
your  money's  worth.  Stop  two- 
thirds  of  your  current  waste  by 
putting  a  NATIONAL  MAZDA  lamp 
in  every  socket.  Buy  lamps  in 
the  Blue  Convenience-Carton 
from  Lighting  Companies  and 
stores  everywhere.  Use  Hylo 
Mazda  turn  down  lamps  in  your 
bathroom,  bedrooms,  halls,  nur- 
sery. Write  for  unusuall 
" 


sery.  Write  for  unusually  in- 
structive booklet  "National  In- 
dex of  Mazda  Lamps." 


National    Lamp   Works 

of  General  Electric  Company 
39  Nela  Park,  Cleveland,  First  City  in  Electric  Lighting 


NATIONAL 
MAZDA 


Any  of  these  labels  is  a  guaranty  of  National  Quality 
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THE  FOURTH  ANNUAL  OFFICIAL 

WIRELESS  BLUE  BOOK 

OF  THE 
WIRELESS  ASSOCIATION   OF  AMERICA 


Contains   a    list    of   the    Radio    Stations  of  the  United  States,  including 
Merchant  Vessels,  Revenue  Cutters,  Vessels  of  the  U.  S.  Navy, 

U.  S.  AMATEUR   STATIONS 

and    Map    of    the    United    States  showing  locations   of  Government  and 
Commercial    Stations. 


Send  15  cents  for  your  copy  today   to 

MODERN    MECHANICS'  BOOK    DEPT. 

32  UNION  SQ.,  NEW  YORK 


The  Recognized  Authority  on  Wiring  and  Construction 

Standard  Wiring  for  Electric 
Light  and  Power 


Handy  Size 
for  the  Pock< 
Black  Limp  Leather" 
Gold  Kmbossed 


As   adopted 
by  the  Fire   Underwriters  of  the   United  States 

The  only  book  on  Wiring  and  Construction 
kept  strictly  up-to-date 

What  the  1914  Edition  Contains 

The  latest  rulings  of  The  National  Board  of  Fire  Underwriters,  ex- 
plained and  illustrated  with  line  cuts  and  half-tones  of  the  most  modern 
and  approved  methods. 

Directions  for  installing  and  operating  Dynamos,  Motors,  Arc  Lamps, 
Switchboards,  etc. 

Full  details  on  outside  wiring  and  construction  for  both  telephone 
and  power  lines. 

The  simplest  and  most  approved  methods  of  inside  wiring  for  light, 
heat  and  power,  with  examples  worked  out  for  both  direct  and  alternat- 

by   the   greatest  electrical   engineering  company    in   the   world. 

The  latest  data  on  Carbon,  Gem,  Tantalum,  Tungsten  and  Mazda 
incandescent  lamps. 

All  the  necessary  tables  for  every  requirement  of  the  Constructing 
Engineer,  Contractor,  Central  Station  and  Wireman. 

The  Standard  Symbols  for  wiring  plans. 

A  special  chapter  on  the  treatment  of  electrical  injuries,  by  Chas.  A. 
Lauffer,  M.D.,  of  the  Westinghouse  Co. 

Definitions  of  electrical  units. 


Price  $1:22  Postpaid 


Modern  Pub.  Co.,  Book  Dept,  32  Union  Sq.,  N.  Y.  C. 
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Do  not  use  your  magneto  for  lighting. 
When  your  engine  runs  fast  your  lamps  are 
liable  to  burn  out ;  when  your  engine  runs  slow 
your  lamps  are  dim  ;  when  your  engine  stops 
you  have  to  resort  to  oil  or  acetylene.  With  a 

Waiuer  R/edifier 

and   small   storage   battery   in   your  automobile    you    can    have    brilliant 
lights  at  all  times  with  minimum  expense  and  trouble. 

You  can  use  the  storage  battery  for  ignition  at  starting  instead  of  dry 
batteries.     Dry  batteries  are  always  a  source  of  trouble  on  an  automobile. 

A  Wagner  Rectifier  will  charge  your  storage  battery  at  night  without 
attention.     It  will  solve  your  ignition  and  lighting  problem. 

Let  us  send  you  bulletin  1003  describing,  in  detail,  this    trouble-saving  device. 

WalnecELecftric 

Manufacturing  Company,  Si.  I/ouis,Mo. 


For  our  Mutual   Advanta«r«  mention  Modern    Mechanics    when    writing    t«    Advertisers, 


MODERN  MECHANICS  for  JANUARY 


The  Greatest  Electrical  Handbooks 
Ever  Published  •  $1.00  to  $4.00 

Simply  written  and  containing  numerous  illustrations,  diagrams, 
formulas,  etc.,  for  home  study  and  self-instruction. 
They  are  of  as  great  value  to  the  experienced  worker  as  to  the 
beginner,  and  compose  the  most  helpful,  reliable  and  compre- 
hensive series  of  Electrical  Engineering  handbooks  ever  before 
placed  upon  the  market. 

PRACTICAL  LESSONS  IN  ELEC- 
TRICITY. By  F.  B.  Crocker, 
E.  M.,  Ph.  D.,  Head  of  Depart- 
ment of  Electrical  Engineering, 
Columbia  University,  Past  Presi- 
dent, American  Institute,  Electri- 
cal Engineers;  H.  C.  Gushing, 
Jr.,  Consulting  Electrical  Engi- 
neer, and  Lawrence  K.  Sager,  S. 
B.,  M.  P.  L.,  Patent  Attorney  and 
Electrical  Expert.  272  pp.,  128 
illus.  Cloth  binding.  A  practical 
uide  for  Electrical  Workers. 


ELECTRIC  RAILWAYS.  By 
James  R.  Cravath,  Western 
Editor,  Street  Railway  Journal. 
176  pp.,  125  illus.  Cloth  binding. 
It  covers  every  detail  of  the  trol- 
ley and  third-rail  systems,  their 
construction  and  operation,  power 
generation  and  distribution,  the 
electric  locomotive,  etc.  Price, 
$1.00 

THE  ELECTRIC  TELEGRAPH. 
By  Chas.  Thom>  Chief  Quadru- 
plex  Department,  Western  Jnion 
Telegraph  Co.,  and  A.  Frederick 
Collins,  Author  of  "Wireless  Tel- 
egraphy, Its  History,  Theory,  and 
Practice."  160  pp.,  81  illus.  Cloth 
binding.  Simple  apparatus;  codes; 
the  Morse  code;  messages;  press 
service;  cipher  messages,  «tc.; 
abbreviated  telegraphy;  railway 
telegraphy;  forms;  junction  sta- 
tions; switchboard;  batteries;  sys- 
tems; single-line  repeaters;  multi- 
plex telegrapny;  fluplex;  the  quad; 
phonoplex;  wireless  telegraphy; 
construction  of  apparatus;  wire- 
less systems.  Price $1.00 

POWER  STATIONS  AND  TRANS- 
MISSION. By  George  C.  Shaad, 
E.  E,,  Professor  of  Electrical 
Engineering,  University  of  Kan- 
sas. _  176  pp.,  100  illus.  Cloth 
binding.  A  manual  for  Electrical 
Engineers  and  Electrical  Workers 
in  general.  Price $1^)0 

ELECTRIC  WIRING  AND  LIGHT- 
ING. By,  Charles  E.  Knox,  E. 
E.,  consulting  Electrical  Engineer, 
and  George  C.  Shaad,  E.  E.,  As- 
sociate Professor  of  Electrical 
Engineering,  Massachusetts  Insti- 
tute of  Technology.  208  pp.,  150 
Cloth  binding.  Price.. $1.00 


>rice    $1.50 

LMO  -  ELECTRIC  MACHIN- 
ST.  By  F.  B.  Crocker,  E.  M., 
Ph.  D.,  Head  of  Department  of 
Electrical  Engineering,  Columbia 
University,  Past  President,  Amer- 
ican Institute  Electrical  Engi- 
neers. 256  pp.,  260  illus.  Cloth 
binding.  A  complete  and  authori- 
tative treatise  on  the  theory,  con- 
structive details,  calculation,  and 
design  of  dynamo-electric  machin- 
ery. Price  $1.50 

ALTERNATING  -  CURRENT  MA- 
CHINERY. By  William  Esty, 
S.  B.,  M.  A.,  Head  of  Depart- 
ment of  Electrical  Engineering, 
Lehigh  University.  462  pp.,  400 
illus.  Half  Morocco  binding.  An 
authoritative  and  up-to-date  work 
adapted  to  the  needs  of  all  classes 
of  Electrical  Workers.  Price,  $3.00. 

TELEPHONY.  By  Kempster  B. 
Miller,  M.  E.,  and  Samuel  G. 
MeMeen,  Consulting  Electrical 
Engineers  and  Telepkone  Experts. 
960  pp.,  671  illus.  A  complete 
working  guide  to  modern  tele- 
phone practice.  Price $4.00 


32  UNION  SQUARE 


tute  or    lecnnoiogv,     jsu»  pp.,   lou  woricing     guiae 

illus.     Cloth  binding.  Price.. $1.00  phone  practice. 

Sent   postpaid,  to  any  address  upon  receipt  of  price. 

MODERN    PUBLISHING   CO. 


NEW  YORK  CITY 
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Westinghouse  Electric  Small  Motors 

"Power  in  a  Nut-Shell" 


WATCH    an    electric    addressing 
machine  doing  the  work  of  half 
a  dozen  nimble-fingered  girls — 
all    with    a    little    Westinghouse    Motor 
rated    at    but    one-twelfth    of    a    horse- 
power. 

Think  of  ventilating  a  large  modern 
office  with  one  of  the  new  wonder-fans, 
the  sirocco  blower — keeping  up  efficiency 
of  employees  with  a  constant  supply  of 
fresh  vitalizing  air — and  all  the  power 
necessary  to  use  coming  from  a  tiny  one- 
eighth  horse-power  Westinghouse  Motor. 
Westinghouse  Motors  are  "power  in  a  nut- 
shell." Owing  to  their  careful  designing  and 


the  conscientious  workmanship  put  into  them, 
they  accomplish  the  greatest  amount  of  work 
with  the  smallest  consumption  of  electric  cur- 
rent. 

When  you  buy  adding  machines,  calculating 
machines,  coin  counters,  duplicating  machines, 
electric  typewriters,  envelope  sealers,  erasing 
outfits,  labeling  machines,  package-tying  ma- 
chines, paper-folding  machines,  pin-ticket  at- 
tachers ;  look  for  the  name  of  the  electric 
motor  that  runs  the  machine.  "Westinghouse" 
means  long  life  and  perfect  operation  with 
the  minimum  of  care. 

Office  managers  in  the  market  for  any  of 
these  machines  should  write  us.  We  will  get 
you  full  information  and  put  you  in  touch  with 
the  manufacturers  who  supply  the  best.  Ad- 
dress Dept.  H.  F. 


Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offit 


in  45  American  Citi 


East  Pittsburgh,  Penna. 


Representatives  All  Over  the  World 
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HAMDY 

ELECTRIC 
WIRING 
DEVICES 


You  will  find  use  for  it 
every  business  day 

CATALOG  22 

P&S  Handy  Electric 
Wiring  Devices 

Eighty  pages  describing  the  P  &  S 
Line  of  time,  trouble  and  money  savers. 
Substantially  bound  and  printed  in 
colors  to  show  special  metal  finishes. 
Discount  tables  facilitate  figuring  net 
prices.  A  very  complete  list  gives  the 
P&S  Outlet  Ron  Receptacles  to  be 
used  with  different  makes  of  conduit 
fittings  and  also  indicates  the  inter- 
changeability  of  various  P&S  Devices. 

There  is  no  need  to  go  outside  of 
the  P&S  Line  for  devices  to  meet  any 
permanent  or  temporary  lighting  scheme. 
Use  the  new  catalog  to  secure  all  neces- 
sary information. 

Write  for  your  copy  at  once 

PASS  &  SEYMOUR,  Inc. 

234  Boyd  Avenue 

SOLVAY,  N.  Y.,  U.  S.  A. 


rFEDERAL 

SAFETY    FIRST 
Electric  Hand  Lamp 

$2:22 


A  bright,  powerful  elec- 
tric light  right  in  your 
hand.  No  smoke-no 
heat— no  oil  can  to  fill  and 
spill.  Wind  and  rain  proof. 
Not  a  pocket  flasher.  Touch 
of  switch  gives  either  inter- 
mittent  flash  or  steady  light . 

A  Very  Desirable  Gift 

This  Federal  Safety  First 
Electric  Hand  Lamp  stands 
or  hangs  in  any  position;  fine  for 

farmers,  mechanics,  plumbers,  night 
watchmen,  janitors,  stablemen;  good 
emergency  light  for  automobiles,  motor 
boats;  a  handy  bedside  lamp.  Strong: 
handsomely  finished.  Uses  ordinary  dry 
cells— obtainable  anywhere.  Price  com- 
plete, ready  to  use,  only  $2.  prepaid. 

If  you  cannot  obtain 
FEDERAL  appliances  at 
your  electrical  dealers, 
write  us  direct  for  cata- 
log and  nearest  dealer's 
name.  Special  induce- 
ments to  new  dealers. 


We'd  like  to  have  every  Electri- 
cian and  Mechanic  (practical  or 
amateur)  read  our  Booklet  about 
Lamp  Socket  Cookery.  We  call  it 

"The  Dainty  Way 
to   Keep    House" 

WE  SEND  IT  FREE 
UPON  REQUEST 

A  good  many  housewives   begin  with  a 

SIMPLEX  Toaster,  SL±STatad 

Costs  a  cent  a  meal  to  operate  and  makes 
the  only  perfect  toast.  Get  our  booklet. 

Simplex  Electric 
Heating  Co. 

86  Sidney  St. 
Cambridge,   Mass. 
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5  Years  of  Safety 


No    expense    has    been  spared  in  the    manufacture    of 
"Diamond  H"  Switches  and  Receptacles.    That  is  why 

They  are  guaranteed  for  five  years. 

They  are  safest. 

They  cost  a  trifle  more. 

The  additional  expense  of  using  "Diamond  H"  Switches  and 
Receptacles  is  such  a  small  percentage  of  the  total  wiring  cost 
that  it  pays  to  use  the  best.  Insist  on  them  for  homes,  stores, 
offices  and  public  buildings. 

Ask  your  contractor — he  knows 


Safety    First 


"Diamond 


Switches  &  Receptacles 


Reduce  Insurance  Cost 
Central  Station  Men! 

Fire  in  your  plant  would  entail  more  than  im* 
mediate  private  loss.  It  would  mean  costly 
interruption  of  an  important  public  service  as 
well.  This,  and  the  fact  that  your  annual  insur- 
ance premiums  can  be  decreased  from  10  to  50 
per  cent,  suggest  the  necessity  for  reducing  fire 
hazard  to  a  minimum. 

Our   Engineering   and   Inspection 
Service  Shows  You  How—  It's  Free 

Without  a  penny  of  expense  to  you,  one  of  our  in- 
surance engineers  will  inspect  your  plants,  recommend 
simple  methods  for  reducing  the  fire  risk  and  we  will 
then  write  your  insurance  at  the  lowest  possible  rate  for 
the  best  indemnity. 

Some  of  the  la 


,  ,  , 

andling  insurance  for  public  servce  companes. 
The  first  step  toward  getting  this  information  as  to  how  to  safeguard 
your  properties  and  cut  down  your  premium  cost  is  to  write  us  TO  DAY. 

Marsh  &  McLennan 


Insurance  Exchange 


Chicago 


BRANCH    OFFICES:    New    York,    Duluth,    London.    Minneapolii 


"The  Next 
Time  Your 
Selling 
Problems 

stare  you  hard  in  the  face,  remem- 
ber there's  lots  of  red  blooded  sales- 
manship that  wears  a  postage  stamp 
for  a  hat,  that  goes  everywhere 
that  Uncle  Sam  delivers  mail  and 
makes  friends  and  books  orders." 

If  you  have  something  to  sell,  send 
for  the  booklet — "Extending  the 
Firing  Line." 

Write  for  it  on  your  business  sta- 
tionery—IT'S  FREE. 

WM.  D.  McJUNKIN  ADV.  AGENCY 

35  S.  Dearborn  St.,     CHICAGO,  ILL. 


=  TESTED  APPARATUS  = 

MEANS  THE  ELIMINATION  OF  FAULTS  IN  YOUR  PRODUCT 

Electrical  and  photometrical  tests  of  every  description.  Checking  electrical  instruments  of  all 
kinds  and  classes.  Inspecting  and  testing  new  electrical  machinery,  apparatus  and  material  at 
factories  and  after  installation.  Tests  on  any  electrical  machinery  and  apparatus  made  any- 
where. Arc  and  incandescent  lamp  tests,  either  electric,  gas,  acetylene  or  oil.  Illumination 
tests  made  anywhere.  Secondary  standards  of  candle-power  furnished.  Facilities  furnished 
to  experimenters  and  investigators. 

We  have  recently  added  to  the  above,  Coal  Testing,  and  are  now  prepared  to  make  prox- 
imate analyses  and  calorific  determinations  on  samples  of  coal,  promptly  and  accuratgly. 

ELECTRICAL  TESTING  LABORATORIES 

BOTH  STREET  AND  EAST  END  AVENUE     NEW  YORK,  N.  Y. 
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$20  °=°  SAVED 

OUR    PRICE    NOT   $60.00 
BUT    $4O.OO   COMPLETE 


Fu 
Cypress 
Tub 
Love 
Bail- 
Bearing 
Reversi- 
ble 
Wrin 


107   Belmont   St.,  Susquehanna,  Penn 


KING  Electric 


k 

Washer 


Simplest  Cylinder 
Washing  Machine 
with  Reversing 
Wringer  ever  made 

That  means  it  is  easiest  and 
safest  to  operate;  and  the 
most  durable. 

Continuous,    even    sluicing 
saves     wear,     and     insures 
Interior  View  of  The  King    snow-white  clothing. 

Low  in  cost.  Lasts  a  lifetime. 
Guaranteed.  Electricity  costs  less 
than  Sets,  for  one  family  wash. 
Four  sizes — four  styles  of  each  size. 

Double  King  Washer   handles  two   washes  of   16 
sheets   or   35   shirts   at    one    time. 

10    DAYS'    FREE    TRIAL 

Let  the  King  prove  its  money-saving  value  to  you. 
Write  us.      Free  Booklet. 

Rex  Manufacturing  Company 

Dept.  A.        JOHNSTOWN,  PA. 


TULC 


We  impregnate  a  high  grade 
wool  waste  with  hot  TULC. 
We  have  a  customer  whose 
machines  run  from  330  to  360 
miles  per  day,  tesang  tires  and 
fabrics.  He  packs  the  universal 
joints  of  his  cars  with  TULC 
WOOL  WASTE.  He  told  us 
that  he  did  not  think  it  possible 
to  get  such  perfect  lubrication 
in  this  particular  place. 


THE  UNIVERSAL  LUBRICATING  CO; 


SCHOFIELD  BUILDING 


CLEVELAND,  OHIO 


Banish  Wash  Day  Drudgery 

With  a  "Safety  First"  electric  washer.  It  forces  the  hot 
soapy  water  through  and  through  the  clothes.  Does  not 
injure  the  fabrics  by  rubbing  nnd  pounding. 

"SAFETY  FIRST"  ELECTRIC  WASHER 

is  the  simplest  and  most   efficient   of   all    washers.     Both 
washer  and  wringer  work  automatically.       Write  today  for 
special  introductory  offer. 
CAPITAL  ELECTRIC  CO.  Dept,  1, 400  So.  Hoyne  Av.  CHICAGO,  ILL. 


THE  EASY  MOTOR  WASHER 

Cleans  clothes  by   the  harmless   air   pres- 

tachment  for  heating  water  while  elec- 
tricity operates  washer  and  wringer.  Rung 
ice  cream  freezer  too. 


Most    practical    combinatio 
ences  ever  assembled  for  the 
for   booklet,    "EASY   Monday. 


of 


Dodge  &  Zuill,  5085  [.Water  St.  Syracuse,  N.Y. 


WORK 


Attached  to  any  water  faucet  will  develop  up  to  3  Horse 
Power  according  to  size  of  pipe  and  water  pressure.     Only 
perfect    small    motor   made.      Improved    bucket 
wheel  construction. 
6  In.  Motor  for  Mechanics  and  iVadesm™.  Wash- 


&ret  price  $5,  cash  with  order. 

No.  1492-4  In.  Motor  for  grinding,  polishing, 

•    •  nr  taaeUnaa-  ;    f«r  Doctors,  Dentists, 

Druggists,    etc.,    with     -••n  rT.      i>';!li:i«    wheel. 

silver  polish    and   pulley,    S3. 

1493-4  In.  Motor  and  pulley 
only  $2. 50,  cash  with  erder. 

Money  back  for  any 
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SOMETHING   FOR    NOTHING? 

WE  THINK  SO;  WHAT  IS  YOUR  OPINION? 

Viking  Bell  Ringing  Transformers  have  been  re-designed  with  the  following  results : 
MORE  THAN  200  PERCENT.   INCREASED  CAPACITY  ! 

MORE  THAN   200  PERCENT.   INCREASED   EFFICIENCY! 

Reduced  the  weight  and  improved  the  appearance,    so    we    are    offering   to   you    SOMETHING 

FOR  NOTHING  as  we  have  NOT  INCREASED  THE  COST  ! 

The  above  statement  seems  impossible,  but  it  is  an  ACCOMPLISHED  FACT  nevertheless. 

THE    NEW   VIKING    BELL    RINGERS 


TYPE    A 


TYPE    B 


8-14-22    Volts    Sec. 
List  $5.00 

Let  us  prove     to  you  what     we  believe  to  be  a  fact,    that  our  New  Line  of 

VIKING  BELL  RINGING  TRANSFORMERS  is  the  MOST  EFFICIENT  on  the  market  today. 

Write  for  liberal  discounts  and  bulletin  giving  full  information. 

VIKING    ELECTRIC    CO. 

MANUFACTURERS 

150  CHAMBERS  ST.  :  :  :  :  NEW   YORK 


No  More  Bell  Troubles 

You  don't  need  to  tinker  with  a  balky  bell 
system.     Just  get  a 

Thordarson  Bell  RingingTransforner 

It  supplants  bothersome,  expensive  batteries. 
Operates  door  bells  and  signals  direct  from 
A  C.    Lighting    Circuit.     Can't   get   ouc   of 
order.     Guaranteed. 
Write  for  Description*  and  Prices 

THORDARSON  ELECTRIC  MFG.  CO. 

505  S.  Jefferson  St..  Chicago.  Ill 


IT.    S.    S.    "Texa 

The   newest   addition 
the  way  of  dreadnaughts  is  equipped  exclusively  with 


Equipped    with    Electric    Ovens 

to  the  United   States  Navy 


electric  ovens  in  the  galleys.  The  equipment  of  the 
Texas  consists  of  fifteen  ranges  and  two  bakers' 
ovens,  and  the  old-time  coal  range  has  been  displaced 
entirely  by  electric  cooking  appliances. 


BUY  THE  BEST 


GOETTMANN'S 

TOY 
TRANSFORMERS 

For  operating  electric  toys 
from  your  A.C.  lighting  cir- 
cuit.    110  to  120  volts. 
Bell  ringing  transformers  for    operating    bells 
from  2^"  to  12".    Write  for  catalog  and  prices. 

O.  J.  GOETTMANN 

525  Ohio  St.  E.,      N.  S.  PITTSBURGH,  PA. 


RING  BELLS 

from  the  alternating  current 

LIGHTING  CIRCUIT 

by  the  use  of  a  little  transformer  and  do 
away  with  batteries  and  battery  troubles. 
The  transformer  will  last  a  life  time  and 
needs  no  attention.  Write  for  particulars. 

VINDEX  ELECTRIC  MFG.  Co.,    AURORA,  ILL. 


BOY  ELECTRICS 

THE  KNAPP  LEADER -THE  BEST 


Many  other  motors  at  all  prices. 

Live    dealers    everywhere. 

Order    direct    or    ask    your    dealer    to   show   you 
the  Knapp  line  and  insist  on  getting  Knapp  goods. 

Dealers    not    already    handling    the    Knapp    line 
should   ask   for   prices. 

Catalogue     illustrating     full     line     of     dynamos, 
motors  and   electrical   novelties   on   request. 

51 7  West  51st  St. 
NEW  YORK 


Knapp  Electric  &  Novelty  Co., 
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A  serviceable  Flannel  Shirt  with  style! 

You've  always  wanted  a  good  flannel  shirt  that  you  could  wear  for  work 
or  pleasure— and  here  it  is— the  Signal  Flannel  Shirt.    Built  for  service — 
and  gives  it,  yet  stylish  as  a  shirt  for  dress-up  service.     Guaranteed  to 
wear  better  than  any  other  flannel  shirt  you've  ever  had. 
Railroad  men  especially  appreciate  a  good  warm  shirt — more  and 
more  they  are  buying  Signal  Flannel  Shirts.     Everyone  who  has 
worn  a  Signal  Shirt  is  an  ardent  booster — you  will  be,  too,  after 
you  discover  the  comfort  and  wear  that  these  shirts  give, 
without  sacrificing  style. 

QIPIMAI    Flannel 
O1U1N  AL,  Coatshirts 

UNION  MADE 

Wear  well— keep  their  style— last  a  long  while.  Big 
armholes  that  will  never  bind,  roomy  elbows,  extra  long 
sleeves,  wide  cuffs.  Snug-fitting,  non-irritating  military 
collar  that  fits  comfortably.  Three-inch  over-lapping 
flaps  in  front.  Combination  watch  and  handkerchief 
pocket,  with  a  flap  you  can  button.  Extra  button  at 
bottom  of  breast  plait  to  prevent  gapping.  Prices  $1.50 
and  up.  Signal  Flannel  Shirts  are  also  made  closed 
style  in  a  large  variety  of  styles  and  patterns — military, 
plain  or  detachable. 

You  get  in  Signal  Flannel  Shirts  the  same  quality,  style 
and  service  that  made  Signal  Overalls  and  Workshirts 
the  universal  favorites  with  railroad  men. 

t&t,yourir 

to  send  for  sampla.  mentioning  your  name,  and  with  his  first  order 
WP  _wili  tocludaj  »hlrt  for  you  absolutely  without  charge. 

Hilker- Wiechers  Mfg.  Co.  1248  Mound  AT.  , 

Manufacturers  of  the  famous  Signal  Overalls,  Coats  and  Shirts 


GRAY  MOTORS  FOR  BOATS 


Engines  of  both  2-cycle  and  4-cycle  I 

tor  boats  of  all  sizes.     Material  and 

workmanship    absolutely    guaranteed., 

We    are    largest    builders    of    2-cycl 

marine  engines  in  the  world  and    ' 

are  over  1000  dealers  who  sell  Gray : 

gines  and  give  Gray  service.    Write  to-v 

day  for  our  three  valuable  books  about  Gray  Motors  and  comi  _ 

Motor  Boats.    CRAY  MOTOR  CO.,    194   6ny  Mitif  Bldj..  Detroit.  Mich. 


MODELS  AND  SUPPLIES, 

We  make  working  models  of  any  de- 
scription and  material,  also  dies,  tools 
and  sheet  metal  stampings.  Send  your 
drawing  or  sample  for  estimate. 

Write  for  catalog  of  giarj  and  oriel  supplies. 

The  Pierce  Model  Works 

3405  Pierce  Ave.,    Chicago,  111. 


ELECTRIC  LIGHT  AND  POWER 

w  DA  Y  AND  NIGHT  SERVICE 
The  Junior  No.    1  Equipment 

DIRECT  CONNECTED  DYNAMO,  GASOLINE  \  $| 

ENGINE  SET.     COMPLETE  SWITCHBOAR"   ' 
IB-CELL  "AMERICAN"  STORAGE  BATTE 

The  most  complete,  reliable  equipment  ever 
offered  at  this  price.  We  want  a  representa- 
tive in  every  county. 

AMERICAN     BATTERY     CO. 

Kit.  1889  1143  Fulton  St..  CHICAGO 


BK}$2B5 

BATTERY]  tuu 


8l/2  Pound  §£ 


Special  reduced  price.  New  improvements.  Ab* 
solutoly  guaranteed.  Endorsed  by  Good  House- 
keeping Institute.  At  last  a  vacuum  cleaner  a 


Th 


10  Days  Free  Trial 
he  MORROW  CO..  Depl.  1401  .Waukeg^n,  111. 


la  Which  Motor  Are  You  Interested? 


The  Roberts  Motor  Co., 


ELECTRIC    BLANKET 

FOR  OUTDOOR  SLEEPING 


Sleep  in  comfort  for  health  on 
rot  niiJit.  A  'JIold-Heet  blanket  i 
than  four  ordinary  blankets.  Pr 
every  bed.  Cost  little  to  opera 
by  Good  Housekeeping 


le  cold- 
warmer 
leal  for 
.  Ap- 

istitute. 


Outdoor    sleeping    book    FREE. 
NATIONAL  ELECTRIC  CO..     Dept.  5455,     147  West  Austin  Ave..     Chicago 


YOUR  FRIEND 


\t  also  be  interested   in  a  magazine 

>DERN     MECHANICS 


why  not  give  him  this   copy  when 
you  have  read  it? 
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Switch  may  be  manually 
operated  by  this  batten 
independent  of  time 
•witch  mechanism. 


F^**^  Supports 
allow  space  back  of 
switch  for  wires. 


Switch  set  by  mow- 
ment  of  lever  to  toil 
position. 

Iron  Cover  removabla  fi» 
wire  connections. 


ONE-DAY  TIME  SWITCH 

TYPE  "A"    PATENTED 

For  a   Short  Time  Only 

At  the  above  price  for  cash  with  order, 
one  of  these  Automatic  Electric  Time 
Switches.  Turns  lights  either  on  or  off. 
Approved  by  underwriters. 

Stocked  by  Principal  Jobber*. 
-COUPON 

CAMPBELL  ELECTRIC  CO. 

LYNN,  MASS. 

Enclosed  find  $5.00  for  which  please  send  me  one  Type 
"A1    No    1  Time  Switch. 


PROFITABLE 

POWER 


BUY  THE  ENGINE 
WITH  A  GUARANTEE 

We  will  sell  you  an 
engine  on  60  days  trial 
without  you  spending  a 
dollar.    We  take  all  the 
risk.     Get  the  full  facts 
,  about  our   new   Guar- 
anteed "Bull's  Eye'   Engine  before  you  buy. 

$27.00  UP  BUYS  A  "BULL'S  EYE"  ENGINE 

Write  today  for  our  new,  free  book,  No.  PE2 
on  Gas  Engines— full  of  valuable  information 
and  big  engine  -values. 

MONTGOMERY  WARD  &  CO. 

NEW  YORK  CHICAGO 


Our    %,    1    and   1%    H.    P.    Gasoline   Eng 

r  Farm  and  Shop  are  the  best  small 
engines  made,  because  «eiiPir\/rni/nnnn» 
specialize  on  them.  The  *ICf tmMlUrr 

t     $19.50 


DYNAMO-MOTOR 


ELECTRIC 

HOME.  STORE.  FARM  &.  THEATRE  LIGHTING  PLANTS. 
LIGHTS.  DYNAMOS.  MOTORS.  ENGINES.  TELEPHONES. 
STORAGE  &  MEDICAL  BATTERIES.  BELTS.  BELLS.  BOOKS. 
BICYCLE,  CARRIAGE.  NECKTIE,  Xmas  Tree  &  FLASH  LIGHTS. 
MOTION  PICTURE,  OZONE,  TATTOO  &  MASSAGE  MACHINES. 
PAP  WAYS.  RECTIFIERS.  TRANSFORMERS.  Catalog  3  cents. 
OHIO  ELECTRIC  WORKS,  CLEVELAND,  OHIO. 


a.     $19.50     will     run     a     washing     machine, 
erinder  or  any  s.nall  machine.     Buy  one  for 
your    Boy!      Shipped    on    trial.      Send    stamp 
for  Booklet  and   Special  Offer. 
SIEVEIKMPP  ENGINE  CO.,    1222  18th  St..  RKIME,  WIS, 


REDEMOTORS 

For  use  on  city  gas  or  gasoline  are  the  logical 

answer  for  power  in  and  about  the  home.     Ki-i 

washing  machines,  pumps,   small  electric  lighl 

plants,    or   general    experimental    work    requn- 

ing   power,    they   are  inexpensive,   reliable   ami 

durable. 

Any  woman   or  child   will    make  a  successful 

Redemotor  engineer. 

SEND  FOR  OUR  BOOKLET  M.  M. 

WHEEL  &  ENGINE  COMPANY.  ELGIN,  ILL. 


Small  Gasoline  and  Steam  Engines 

Electric  Light  Plants 

Everything  Electrical  and  Mechanical    for  the  Practical  Man  and 
the  Experimenter.      Big  Toy  or  Mechanical 

Catalogue  Free 

AMATEUR  MECHANICS  SUPPLY  CO. 
DEPT.  2  First  National  Bank  Bldg.,  Chicago 


K.  &  D.  MOTORS 

No.  17  Juno  Motor 
Price,  $5.00 


Our  line  of  battery  motors  and 
small  generators  is  very  com- 
plete. All  machines  are  high 

de  construction  and  designed 

practical  work 


REX  MOTOR 

Very  popular  with  the  boys. 

Runs  efficiently  on  one  dry  cell. 

Price  $1.00 


Our  measuring  instruments  are 
inexpensive  but  well  made  and 
designed  for  practical  work 


For  Sale  by  all  dealers. 

Send   for   our   new   catalog.   No.  10-A.     All  dealers 
should  write  for  catalog  and   prices  on  this  line. 


KENDRICK  &  DAVIS   CO., 
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LEIMAN  BROS. 

VACUUM 


INTERIOR  VIEW 

Inside  View  of 
Pump  Showing 
Simple  Construc- 
tion —  Operation 
Is  Anti-clockwise 


PUMPS 

—Take 

Up  Their 

Own 

Wear 


Outfit  Manu- 
factured by 
the  Backus 
Co.,  Newark, 
N.  J.,  to 
whom  all  in- 
quiries r  e  - 
garding  com- 
plete outfits 
should  be  sent 


Outfit  meant  for  use  in  large  residences,  schools,  factories,  department  stores,  churches, 
theatres,  halls  and  institutions.  We  only  supply  the  pumps-.  Anyone  mechanically  inclined 
can  make  up  a  vacuum  cleaner.  Pumps  made  in  many  sizes.  An  outfit  could  be  mounted  on 
a  wagon,  automobile  or  hand  truck  for  moving  about.  Can  be  operated  with  electric  motor, 
gasoline  engine  or  any  other  available  power. 


1  oz.  to  10  Ibs. 

PRESSURE 


ALSO  USED  IN  CONNECTION  WITH  AUTOMATIC 
MACHINES,  MILKING,  MAILING,  PRINTING, 
ETC.  ALSO  FOR  BLOWING  AS  IN  MELTING,  AN- 
NEALING, SOLDERING,  BRAZING,  TESTING. 


1  to  20  inches 

VACUUM 


LEIMAN  BROS.,  62  AU  John  Street,  New  York 


The    unique     "  Porcupine "    drive    on    the 

Carleton  Generator 

6Volts8Amperes(48C.P.) 

solves  the  lighting  problem. 

Made  especially  for  Fords  but 
applicable  to  any  car,  cycle, 
boat  or  miniature  stationary 
plant.  Highest  quality  and 
moderate  price.  Also  Auto- 
matic Cutouts,  Storage  Bat- 
teries, Governors  and  Am- 
meters. Descriptive  Bulletin 
explains. 

Local    demonstrating    agents    wanted 
where    there    are    no    dealers. 

178  SUMMER  ST.,  BOSTON 


&P°Wtfll 

,     WITHOUT  COST 

,  ,  "  *QU  OWN  A  h':i;    "" 


Electric  Power 

For  the  Farm 

No  gasoline  to  buy; 
no  fire  risk;  no  en- 
gine to  get  out  of 
order;  always 
ready;  two-year  guarantee;  patented.  Every 
farmer  can- afford  it.  Six  hours'  work  of  the 
horse  makes  electric  light  for  a  week  or  more. 
Write  for  prices  and  circulars.  Farmer 
agents  and  dealers  wanted  everywhere. 

The  Electric  Horsepowers  Co.,  Mfgrs. 

906  Elm  St.,  Cincinnati,  Ohio 
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Reasons  Why  You  Should 

Investigate  the  SAN  DOW 

KerOSene  Stationary  ENGINE 


It  runs  on  kerosene  (coal  oil),  gasoline,  distillate 
"  filcohol  without  change  in  equipment— starts 
'  without  cranking— runs  in  either  direction-^ 
throttle  governed— hopper  and  tank-cooled^ 
speed  controlled  while  running-— no  cams— no 
valves— no  pears— no  sprockets— only  three  mov. 
ing-  parts— light  weight— easily  portable— great 
power — starts  easily  at  forty  degrees  below  zero 
—complete  ready  to  run— chjldren  operate  them 
—low  factory  prices  based  on  enormous  output 
-  30  Day  Money-Back  Trial-10  Year  Ironclad  Guarantee 

Sizes  1 1-8  to  18  horse  power    Send  a  postal 
today  for  free  catalog  which  tells  how  San- 
nil  be  useful  to  you.  No  go-betweens. 
Pocket  agent's  and    middlemens'   com- 
ssions  by  dealing  direct  with  factory. 
Detroit  Motor  Car  Supply  Co. 


142  CANTON  AVE. 


DETROIT,  MICH 


THE 

STORM  KING  LANTERN 

Wind  &  Rain  Proof— 200  Candle  Power 
%  cent  per  hour.  Operates  15  hours  on 
one  filling  of  gasoline  or  kerosene.  The 
highest  powered,  most  economical,  and 
safest  lantern  ever  made,  for  farmers, 
dairymen,  contractors,  sportsmen,  watch- 
men, and  for  shows,  boats,  railroad  yards 
and  way  stations.  Automatically  cleaned, 
cannot  clog.  No  wicks  to  trim,  no  chim- 
neys to  wash,  no  smoke,  no  smell,  no 
dirt.  A  quick  and  profitable  seller  for 
dealers  and  agents.  If  you  want  one  for 
your  own  use,  ask  your  nearest  hardware 
dealer  to  send  for  one  on  trial.  If  you 
want  the  agency  write  for  our  Special 
Lantern  Proposition. 

National  Stamping  ft  Electric  Works 

408  S.  Clinton  Street,   Chicago. 


— PRACTICAL  BOOKSl-n 


Dynamo  Building  for  Amateurs 

By  Arthur  J.  Wood.  Thia  book  gives  a  general  descrip- 
tion, with  many  Illustrations,  of  a  50-watt  dynamo  and 
describes  Its  building  in  detail,  telling  of  the  tools  and 
materials  required.  Price,  paper,  SOc;  cloth,  $1.00. 

Model  Balloon*  and  Flying  Machines 

By  J.  M.  Alexander.  Indispensable  to  all  who  desire  t« 
construct  a  model  airship  or  flying  machine.  Fire  fold- 
Ing  plates  of  working  drawings  are  given,  each  sheet  con- 
taining a  different  sized  machine.  127  pages,  with  folding 
plates.  $1.50. 

Wiring  a  House 

By  Herbert  Pratt.  Gives  all  information  needed  for  the 
successful  wiring  of  a  house.  Price  250. 

Henlov's  Twentieth  Century  Receipt  Book 

Edited  by  Gardner  D.  Hlscox.  Most  complete  book  of 
receipts  ever  published,  giving  thousand*  of  receipts  for 
the  manufacture  of  valuable  articles  for  every  day  use. 
Telia  thousands  of  ways  of  making  money.  Get  a  copy. 
One  receipt  may  be  worth  many  times  the  value  of  the 
book  to  you.  300  octavo  pages.  Price  $3.00. 

Electric    Toy    Making,    Dynamo    Building,    and    Electric    Motor 
Construction 

By  Prof.  Sloane.  This  work  treats  of  the  making  at 
home  of  electrical  toys,  electrical  apparatus,  motors,  dyna- 
mos, and  instruments  in  general,  and  Is  designed  to  bring 
within  the  reach  of  young  and  old  the  manufacture  of 
genuine  and  useful  electrical  appliances.  135  pages. 
Price  $1.00. 

Electricity  Simplified 

By  Prof.  T.  O'Conor  Sloane.  The  object  of  "Electricity 
Simplified"  Is  to  make  this  subject  aa  plain  as  possible 
and  to  show  what  the  modern  conception  of  electricity  to. 

Price  $1.00. 
Any  of  the  above  books  sent  prepaid  on   r«e«lpt  of  prlot 

MODERN  PUBLISHING  CO. 
32  UNION  SQUARE,  NEW  YORK 


Power  for  any  purpose  at  a  cost  per  H-P  to  buy 
that  no  other  manufacturer  of  strictly  high  grade 
engines  has  so  far  been  able  to  meet,  and  at  the 
lowest  possible  fuel  cost  per  H-P  for  the  user—- 
that is  my  off  er  to  every  buyer  of  a  WITTE  Engine. 

There  are  3  reasons  for  my  low  prices.  A  nat- 
ural gas  well  gives  us  free  power,  heat  and  light 
— a  big  saving  in  cost  of  production.  My  enlarged 
and  up-to-date  factory,  one  of  the  largest  and  best 
equipped  in  America.hasreducedmy  manufactur- 
ing cost  to  the  lowest  present  day  point.  My  cus- 
tomers get  the  benefit  of  all  this  saving  and  by  sell- 
ing direct  from  factory  to  the  user  I  further  save 
him  an  average  of  $6  to  $20  per  H-P  on  any  size  I  make. 

WITTE  ENGINES 

Kerosene,  Distillate, 

Naphtha  and  Gas  , 
Sold  Only  Direct  From 
My  Factory  To  Users  \ 

Every  WITTE  En- 
gine is   guaran- 
teed to  give  its 
full  rated  H-P  on 

of  fuel.     Easy" 

whether  you 

understand  engines 

or   not.      Detachable 

cylinders.    4-ring  pistons, 

automobile  style  vertical  valves, 

automobile  ignition,  spark  shift  for  easy  starting,  double 

weight,  extra  sensitive,  positive  governors — these  and 

other  merits  place  the  WITTE  conspicuously  in  the  front 

rank  of  gas  and  liquid  fuel  engines. 

5- Year  Guarantee— Easy  Terms 

1  H-P, $34.95     4  H-P,  $69.75     GH-P,$97.75     8  H-P,  $139.65 

12  H-P,  $219.90  16  H-P,  $298.80  22  H-P,  $399.65 

Portable  and  Saw-rig  Styles  Proportionately  Low 

Most  Valuable  Engine  Book  Published -FREE 

Tells  you  how  to  judge  engine  quality- 
how  to  decide  what  size  and  style  engine  is 
best  suited  to  your  work.  This  book  is  worth 
dollars  to  you.  Mail  coupon  today. 

ED.  H.  WITTE. 

WittelronWks.Co. 
22210aklandAv. 
Kanias  City,  Mo. 


Send  For 
Free  Book 


FREE   BOOK  COUPON 

ED.  H.  WITTE,  Witte  Iron  Works  Co., 

2221  Oakland  Aye.,  Kansas  City,  Mo. 

Without  cost  to  me,  and  with  no  obligation  on 
should  like  to  receive  your  latest  and  finest  Engine 
to  investigate  your  New  Liberal  Selling  Plan. 
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Electric  Holiday  Goods  at 
Cut  Prices 

Christmas  Tree  Outfits,  Lionel 
Trains  and  Electrical  Toys 

CHRISTMAS  TREE  OUTFITS 

One-half  regular  price.  Quality  &f\  OC 
the  best.  8  light  battery  outfit,  $^£«Dw 
complete  with  3  dry  batteries. 

Same    with    tungsten    lamps $2.90 

Same  with  fruit     &  flower   lamps 3.65 

FOR  110  VOLT  CIRCUITS 

With   assorted   colored   lamps. 
8  Light. . .  .$2.40  16  Light  . .  .$4.80 

24  Light    .  . .    7.20  32   Light  .  . .  10.40 

With   fancy  fruit  and  flower  lamps 

8  Light $3.80  16  Light...  $7.60 

24  Light    ...11.40                 32  Light...   15.20 
Birds  extra.       .45                Santa  Claus       .35 
Snowman,    clown,   monkey,    cat,    fish,    lions, 
30c 


,  , 

frogs,  dogs,  etc 


Headlight.    Complete  less 


WIRELESS  BARGAINS 
We  are  Western  Agents  for  ELECTRO  IMPORTING 
CO.    on    Wireless    Goods.      Same    Catalog.       Same 
Prices.     E.  I.  Co.'s   Wireless  lessons,  1  lesson  (num- 
bers from  1  to  20  and  cover)  furnished  with  each  $1.00 
purchase.     The  complete  set  with  $20.00  order. 
Send  4c  in  stamps  for  our  3  .complete  catalogs  and  bargain  sheet  of  raw 


LA  SALLE  llGHT0 


Chicago 


ELECTRICITY, 


SEND 

FOP  •*    Brimful 

rwre  •      cuts,     comi 

•rU|fl»       latest    Electrical    Apparatus— Motors,     Dyn 
|  n!9       mcs,     Rheostats,      Transformers,      Induct! 
__  —  —  __  Coils,     Batteries,      Bells,      Telephone     Set 
BOOK   Telegraph    Outfits.      Big    line    of    m: 
•*:   Flectric    Railways   and   parts.     Toys, 
5    and    Electrical     Books.      This 


LOW    VOLTAGE    DYNAMOS 

for  charging  batteries. 

LOW  VOLTAGE  MOTORS 
STORAGE   BATTERIES 
COMMUTATORS 
ARMATURE  DISCS 

and  all  parts  for  motors  and  dynamos 

AT  FACTORY  PRICES 

SEND  STAMP  FOR  CATALOGUE 
FRED  R.  HEILMAN,  442  Niagara  St.,  Buffalo,  N.  Y. 


EXPERIMENTERS- 
ATTENTION! 

SOLD  OUT 

Our  entire  stock  of  Old  Formula  wire  has 
been  disposed  of.  To  those  who  desire  to 
secure  more  wire  we  are  offering,  for  a 
limited  time  only,  our  regular  stock  of 
high  grade  Enameled  wires  at  the  follow- 
ing prices : 


No. 
14 
17 

20 
23 

26 
29 
32 

35 
38 


Per  Ib. 

.27C 

•30 


.42 
•55 
-78 

1.21 
2.00 


No. 
15 
18 

21 

24 
27 
30 

33 
36 
39 


Per  Ib. 

.28c 

•3i 

•34 

•38 

-47 

.61 

.88 
1.42 
2.40 


No. 
16 
19 

25 
28 
3i 
34 
37 
40 


Per  Ib. 


•35 

.40 

•50 

•69 

1.04 

1.68 

2.90 


Get  your  order  in  early  before  this  offer 
closes.  Cash  with  order  and  no  order 
taken  for  less  than  $1.00.  Add  postage. 

AMERICAN  ENAMELED  MAGNET 

WIRE  COMPANY 
Muskegon  Michigan 


In  order  to  make  rural  communities  acquainted  with 
the  varied  uses  of  electricity,  a  San  Francisco  con- 
cern is  making  use  of  a  demonstration  car  fitted  with 
a  small  power  plant  and  various  lighting,  cooking  and 
small  power  utensils. 


FREE 


80  PAGE  BOOK  ON 

VIBRATORY     MASSAGE 

Send  for  it  at  once  and  team  how  you  can 
regain  health  and  strength  by  Vibratory  Massage 
with  Arnold  Massage  Vibrator  and  all.  details  of 
our  FREE  Trial  Offer. 

STANDARD  ELECTRIC  WORKS 

1259  West  12th  St.  RACINE,  WIS. 


OOSE    COUPLER- 


1200  Meter  Loose  Coupler.   8  point   switch  on  secondary,   hard 
rubber  heads,  $7.50.     Money  refunded  if  you  do  not  find  out 

be  the  best  for  the  price.     Send  for  catalogue. 
A.  W.  BOWMAN  &  CO., 55  1-2  Sudbury  St..  Boston.  Mass. 


The  Gem  Electric  Lantern 

The  Neatest,  Most  Compact  Electric  Lantern 
Made— Marvelous -Tungsten  Bulb— Extrp or- 
dinary Candle  Power— Throws  light  in  every 
direction.     Price  $1.50,  via  Parcel  Post  Prepaid. 
Agents  wanted  for  100  Electric  Device 

Handy  Andy  Electric  Company 

Bargain  Sheet  Free,  1048  Lawrence  Ave..Ch;  ago 


!! LOOK  DAD!! 

"Esankay"  Special 


.     the  market,  $2.00  complete.  Send  stamp  ior 

I  S.  &  K.  Electric  &  Mfg.  CO.,  440EcouRT STREET'|RSOOO^N,UN.V. 


For  our  Mutual  Advantage  mention  Modern    Mechanics    when    writing    to    Advertisers, 


MODERN  MECHANICS  for  JANUARY 


49 


0 


UR  NEW  BIG  200  PP. 
ELECTRICAL  WIRELESS 


CATALOG 


T'H'E  EXPERIMENTER'S  REFERENCE  BOOK 


ROTARY    VARIABLE 

CONDENSER 
17  Plates.     Price,  $2.25 


ROTARY    VARIABLE 

CONDENSER 
31  Plates.     $3.00 


THIS  IS  POSITIVELY 

THE  MOST  VALUABLE  AND 
INTERESTING  CATALOG  offered 
to  those  interested  in  mechanics  and 
electricity.  Our  enormous  business 
has  been  built  up  by  manufacturing 
and  selling  reliable  apparatus  at 
money  saving  prices. 
EFFICIENT  DESIGN,  REASONABLE 
COST,  EXCELLENT  MATERIALS, 
SKILLFUL  WORKMANSHIP  and 
PROMPT  DELIVERY  are  all  yours  when 
you  buy 


AMCO  APPARATUS 

FULLY  ILLUSTRATED 

Complete  description  and  prices  of 
the  latest  Electrical  and  Experi- 
mental Apparatus — Storage  Bat- 
teries, Rectifiers,  Transformers,  In- 
duction Coils,  Wireless  Apparatus, 
Lamps,  Flashlights,  Meters,  X-Rays, 
Books,  Tools,  Electric  Railways. 
Steam  Engines,  Water  Motors, 
Dynamos,  Motors,  Telegraphs,  Tele- 
phones, Electrical  Supplies,  Model 
Aeroplanes  and  Parts  for  building 
your  own  apparatus.  FREE  with 
each  catalog  a  Treatise  on  Wire- 
less Telegraphy,  telling  how  to  put 
up  an  aerial,  connect  apparatus,  to- 
gether with  a  Call  list  and  Wiring 
Diagram,  FREE  with  every  catalog. 
5c  in  stamps  will  bring  you  this 
wonderful  book.  The  best  catalog 
of  wireless  apparatus,  etc.,  pub- 
lished. 

ARE  YOU  BUILDING  SOMETHING? 

you  put  them  together'   We  have  JUST  WHAT 


ROTARY    VARIABLE 

CONDENSER 
Hard    Rubber    Top    and    Bottom 

Transparent  Case 
17    Plates.      Price,    $3.00 


ROTARY    VARIABLE 

CONDENSER 

Hard    Rubber    Top    and    Bottom 
Transparent  Case 
43  Plates.     $4.00 


DO  IT  TODAY 


I  SEND  5  CENTS  FOR  OUR  CATALOG  |     YOU  NEED  IT 

DEPT.  D. 

Upper  MONTCLAIR,  N.  I. 


ADAMS-MORGAN  CO., 


r— *  SCIENTIFIC  INSTRUMENTS— 

Chapco  Scientific  Instruments,  apparatus,  material  and 
supplies  for  the  scientist,  instructor,  experimenter, 
chemist,  agriculturist,  botanist  and  physicist  are  used 
ana  endorsed  by  the  Science  Departments  of  thou- 
sands of  American  Schools,  Colleges  and  Universi- 
.;?.  Chapco  instruments  are  sold  direct  at  rock- 
bottom  prices.  Illustrated  catalog  free  on  request — 
no  obligation.  Write  for  your  copy — Today 
_  CHICAGO  APPARATUS  CO. 

31  >.  Cl.nton  St.,         Chicago,  III. 


Bakelite-Dilecto    Vulcanized  Fibre 


For  Ordinary 
High  Voltage  Work  Purpose, 

THE  CONTINENTAL  FIBRE  COMPANY 

NEWARK,  DEI.  w»™™«« 


Make  Your  Set  More  Efficient 


"The   trans- 


Patented. 


Howard   L.    Vail,    M     D      of 


Dalton,    Pa.,   writes    in    part 
Pa.,    only   13 
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DeFOREST  AUDION  DETECTORS 

Incomparably  Superior  to  Any  Other 
Known  Type 


Type  RJ4  Audion  Detector 


Type  RJ5  Audion  Detector 


If  you  desire  long  distance  reception  of  messages,  you  must  have  an  Audion 
Detector.  Tests  of  the  Bureau  of  Standards  show  it  to  be  the  most  sensitive 
and  reliable  detector  ever  invented.  It  stays  in  adjustment  even  where  a 
transmitting  set  is  used,  and  can  be  depended  upon,  absolutely,  at  all  times. 

The  above  types  are  regularly  furnished  with  regular,  or  "S"  grade,  tantalum 
filament  Audion  Bulbs.  Fitted  with  other  grade  bulbs  at  the  difference  of  price 
of  bulbs  as  listed  below.  A  4-volt  storage  battery  or  three  dry  cells  are  needed 
to  light  the  filaments  of  the  detectors,  but  are  not  furnished  at  these  prices. 

Bulbs  are  sold  only  for  purposes  of  renewal,  and  then  only  upon  return  of 
the  old  bulb. 


Price  List,  F.  O.  B.  New  York 

Type  RJ4  Audion  Detector,  with  regular  "S"  grade  bulb $18.00  net 

Type  RJs  Audion  Detector,  with  regular  "S"  grade  bulb 25.00  net 

Renewal    Bulbs 

Type  "S"  Regular  Grade  Audion  Bulb   (Tantalum  Filament) $3.50  net 

Type  "X"  Extra  Sensitive  Audion  Bulb   (Tantalum  Filament) 5.00  net 

Type  "S"  Regular  Grade  Audion  Bulb  (Hudson  Filament) 5.00  net 

Type  "X"  Extra  Sensitive  Audion  Bulb   (Hudson  Filament) 7-5O  net 

Hudson  Filament  Bulbs  have  a  very  long  life,  between  800  and  1,000  operat- 
ing hours,  which  is  about  three  times  the  life  of  tantalum  filament  bulbs. 


All  reliable  wireless  dealers  handle  Audion  Detectors  and  renewal  Bulbs. 
If  you  do  not  know  your  local  dealer,  we  will  give  you  his  name. 
For  further  information,  see  your  dealer,  or  write  us. 

Deforest  Radio  Telephone  &  Telegraph  Co. 


101  PARK  AVE. 


NEW  YORK 
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Type  D  Tuner  De  Luxe 

In  offering  our  product  we 
seldom  talk  price ;  we  prefer  to 
talk  quality ;  but,  the  reduction 
in  price  of  our  Type  D  Receiv- 
ing Transformer  from  $55.00  to 
$25.00  merits  your  consideration. 
The  primary  is  varied  by  a  sixty 
point  switch,  secondary  thirty 
point  switch,  both  of  edgewise 
instrument  type.  Windings  are 
cf  silk  covered  wire  in  slotted 
hard  rubber  rings  mounted  on  a 
marble  base.  This  is  an  instru- 
ment to  which  we  are  proud  to 
attach  the  name  Clapp-Eastham 
Co. 

A  New  Catalog  of 

Clapp-Eastham  Apparatus 

Our  new  catalog  just  from  the  press  shows  an  unusually  large  number  of 
changes,  improvements  and  additions  to  our  line  as  well  as  a  number  of  important 
price  reductions  without  change  of  quality.  Send  40  stamps  for  your  copy  to-day. 

CLAPP-EASTHAM  CO. 

143  Main  Street  CAMBRIDGE,  MASS. 

New  Blitzen  Rotary 
Variable  Condenser 

Capacity  .001  M.F. — 43  plates 
of  genuine  aluminum;  metal 
shaft  of  highest  grade  tool  steel ; 
separators  are  machined  to  an 
accuracy  of  .0005  inch.  The  top 
and  knob  are  moulded  from  a 
special  insulating  material  which 
will  not  lose  its  high  polish  or 
color.  Binding  posts  are  of  the 
same  material  and  the  case  is  of 
the  clearest  and  toughest  flint 
glass  mounted  on  an  aluminum 

base  giving  a  beautiful  finish  to  the  instrument  and  allowing  the  operating  parts 
to  be  seen  at  all  times.  Remember  we  manufactured  and  marketed  the  first 
rotary  variable  condenser  in  this  country.  Price  $4.00. 
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MURDOCK    APPARATUS 

CONSISTENTLY  AND  PERMANENTLY  GOOD 


$4.00  i  $4.00 


(EXTERIOR)  (INTERIOR) 

Variable  Condenser  No.  366 

The  best  variable  condenser  ever  made  for  amateur  use,  offered  at  a  price 
so  low  that  every  owner  of  an  amateur  station  can  afford  to  add  this  re- 
markably handsome  and  efficient  instrument  to  his  receiving  set.  It  has  a 
capacity  of  more  than  .001  mfd.  It  has  43  plates.  It  has  a  polished  com- 
position case  with  scale  and  indicator.  It  has  every  refinement  which 
contributes  to  excellent  appearance  and  superior  operation.  It  rivals  in 
looks  and  in  sensitive  precision  the  best  professional  apparatus.  It  sur- 
passes in  constructional  detail  and  radio  efficiency  any  amateur  instrument 
ever  manufactured.  It  is  a  perfect  example  of  the  sensitive,  substantial 
apparatus  which  has  made  the  MURDOCK  product  the  standard  by 
which  amateur  operators  invariably  judge. 

The  Murdock  nameplate  on  any  instrument  is 
a  symbol  of  satisfactory  service.  The  combina- 
tion of  the  Murdock  nameplate  on  Condenser 
366  and  the  rockbottom  $4  price,  compels  the 
careful  consideration  of  every  wise  amateur. 
Send  the  price  TODAY.  Say  "Let  me  try  V.C. 
366."  If  by  any  chance  you  cannot  agree  that 
it  is  the  best  bargain  you  ever  obtained,  ship  it 
back,  and  get  your  money. 

A  48  page  catalog,  telling  the  whole  story  of  the  most  complete  line  of  fine 
amateur  apparatus,  will  be  sent  upon  request  to  those  interested  in  really 
good  instruments. 

WM.  J.  MURDOCK  COMPANY 

40  Carter  Street 
CHELSEA,      -       -      MASS. 

680  Howard  Street,         -         -         San  Francisco 

Murdock  Apparatus  sold  by 

J.  J.  DUCK   CO., 
432  St.  Clair  Street,   Toledo,  Ohio 
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BRANDES 

RADIO 
RECEIVERS 

Many  of  the  head  sets  sold  for  wireless 
are  merely  high-wound  telephones. 

Brandes'  Receivers  are  designed  and  sold 
for  use  as  wireless  receivers  only. 

Send  stamp  for  our 
New  Catalogue— Just  Out. 


C.    BRANDES,    Inc.,    Wireless  Receiver   Specialists 

7  Liberty  Street,  NEW  YORK 

{Los   Angeles:     Southern   California   Elec.    Co.,   625    So.    Main    St. 
Central   States:    J.  J.   Duck   Co.,   430   St.   Clair   St.,   Toledo,   Ohio. 
Chicago:     Winger   Elec.  £   Mfg.    Co.,    711    So.    Dearborn    St. 
Australia:     G.    C.   Hamilton,   Ltd.,   177    Elizabeth    St.,    Sydney,   N.    S.    W. 


Illustration   full   size. 

Manhattan  Electrical  Supply  Co. 


The  SIMPLEST,  MOST  ECONOMICAL  and  RELIABLE 
PORTABLE  electric  light  made,  for  the  home,  factory, 
garage,  farm;  on  the  automobile,  motor  boat;  when  camp- 
ing or  any  occasion  where  an  artificial  light  is  required. 
ABSOLUTELY  SAFE — Can  be  thrown  into  hay,  straw  or 
other  inflammable  material  without  danger,  as  there  is  no 
flame  to  ignite  or  heat  to  generate  combustion. 
LIGHT  IS  CLEAR,  BRIGHT  and  STEADY.  Not  affected 
by  rain  or  snow.  The  strongest  gale  cannot  blow  it  out. 
Absolutely  reliable  where  a  candle,  oil  lamp  or  lantern 
would  be  valueless. 

Economical  in  the  use  of  cur- 
rent. The  RED  SEAL  DRY 
BATTERY  will  give  approxi- 
mately 50  hours  of  intermittent 
service.  Every  up-to-date  elec- 
trical house,  garage  or  hard- 
ware store  carries  the  RED 
SEAL  DRY  BATTERY— which 
does  not  deteriorate  when  not 
in  use. 
It  is  made  of  brass,  nickel 

Elated  with  tungsten  miniature 
amp,  reflector  and  lens. 
Extremely  simple  in  construc- 
tion and  will  fit  any  standard 
size  battery,  so  if  the  Red  Seal 
Dry  Battery  cannot  be  had, 

EVERYONE  NEEDS  A  RFD- 
SEALITE  occasionally  and 
many  constantly.  Get  one. 
It  is  an  absolute  necessity. 
Once  you  appreciate  its  value 
you  will  never  be  without  one. 
No.  5337  Redsealire  complete 

with    battery    $1.00 

Get  your  name  on  file  for  a 
copy  of  our  new  pocket  catalog 
ASS,  ready  Feb.  1st. 

St.  Louis 

1 106  Pine  St. 


New  York 

17  Park  Place 


Chicago 

114S.5thAve. 


San  Francisco 

604  Mission  St. 
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SPECIAL    TUNERS 

TYPE  K2 

For  Ordinary  Wave  Lengths,  200  to  1500  Meters 

A  loose  coupler  of  standard  design,  wound  with 
silk  covered  wire,  primary  fitted  with  a  roller  con- 
tact (silver  wheel)  and  secondary  fitted  with  the 
regulation  type  of  end  switch. 

Finished   in   mahogany,    hard   rubber    and   nickel. 

We    supply   nothing    cheap    in   quality   and    this    in- 


TYPE G3 

For  Very  Long  Wave  Lengths,  1000  to  17000  Meters 

For    receiving    the    new   High    Power    Stations    now 
testing. 

The    last    word    in    efficient    receiver    design. 


epton. 


Price  $5.0O 


NOTE:      Two    $15.00    models,    one    with    a   range  of   1000  to 
to    17000    meters,   will   be    ready   Dec.    20th. 


meters,   and  one   with   a  range   of   7000 


THE  STUDENT'S  SUPPLY  COMPANY,    Meigs  Bldg.,    BRIDGEPORT,  CONN. 


Increase 

qour 

effective 

radius 

This 

Transformer 

gets  the  power 

out  of  a  small 

condenser 


Imagine  what  your  sending  set 
would  do  on  13200  volts.  Your 
signals  would  carry  to  operators 
you  never  reached  before.  You 
would  get  results  and  pleasure 
not  possible  with  a  low  voltage 
transformer. 

This  13200  volt  transformer  has  a  capacity  of 
Yi  K.W.,  has  30000  turns  of  wire  and  four 
changes  of  power.  Complete  transformer  set  up 
in  paraffine  filled  case  $15.00.  Unmounted  trans- 
former only  $9.00. 

You    can't   beat    it.     Write   for  circular. 

THE  PACKARD  ELECTRIC  CO. 

545  DANA  AVENUE          (29)       WARREN,  OHIO 


Wireless  Bargains- 

"  No.  14  Copper  Aerial  Wire,  Per  Lb.  -  -  -  $  .25 
No.  12  Copper  Aerial  Wire,  Per  Lb.  -  -  -  .25 
No.  1 4  Aluminum  Aerial  Wire,  Per  Lb.  -  -  .45 
10  In.  x  3l/2  In.  Green  Silk  Tuning  Coil,  Double 

Slide 1.75 

Spark  Gap,  Insulate  Uprights,  Mahog.  Base     -        1 .25 

1  In.  Spark  Coil 4.50 

Mahogany  Finished  Helix,   10  In.  Dia.  x  8  In. 

High 2.75 

SEND  2  CENT  STAMP  FOR  CATALOGUE 

DORON  BROS.  ELEC.  CO. 

HAMILTON,  OHIO 


ffl  "Albany"  Combination  Detector 


$2.00  Postpaid 

Have  you  received  our  descriptive  circu- 
lars? If  not  let  us  send  them  to  you. 

MAGUIRE  &  SHOTTON 

814  Lancaster  St.,  Albany,  N.  Y. 


WINGER'S    CLOSED    CORE 

TRANSFORMERS 

1/4  K.W.,  14000  volts,     .     .     .     $10.75 
1/2      "  "  ...       15.90 

3/4      "  "        "          ...      20.50 

Same  Transformers    without    special    standard 
and  casing,  $9.00 ;  $  1 4.00  and  $  1 8.50  respectively 

Send  2c  stamp  for  our  WIRELESS 
Supply  catalogue  and  folders 


WINGER-ELECTRIC  &  MFG.  CO.,  711  So.  Dearborn  St.,    Chicago,  III. 
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"Boy     Scouts 
WirelessOulfit." 

Guaranteed tosend   c 
from      1-6     miles 


"Interstate!      Telephon 
Wireless"     Re- Receiver,    7 


Receives 


lingcoil.detec- 
,  telephone  re- 

lize  9x6x6  ins!  2  Yt, 
Weight  4  $3i70W 


.Hard 

ber  shell,  power- 
ful magnet.  With 
two  phones  and  DO 
batte 


talk  500  feet.  Size  OurCy 


Wireless       Dc- 
5  tector.       Guara 

d  to  receivelonp  Spark.    Fine  fit 
distance     message-  Perform    1000    ex- 
fa  our  80.39  tele-  periments.      Great  I 
phono  receiver,  or  (or    Wireless, 
ark  $1.9 


cl*S  in 


3ney  back. 


aent  FREE 


.  1.98. 

in.  Spark  $2.98,  1 
in.  Spark  $3.98. 
Weights  4,  6.  6  Ibs. 


Lamps.   3H 

give  brilliant  light 

weight4OZ.«;nni 

Price    .  .  .     j>U.U» 
nter.| 

tic 
run-l 


Counts  revolt 
-if  anything 
Ding.  2xli 


lin 


The  goods  shown  here,  are  only  a  very  small  part  of  our 
We  carry  the  largest  stock  of  experimental  electrical  goods  In  U 
world,  and  are  the  originators  of  the    Wireless  experimental  Bvsirun.     We 
have  made  a  specialty  of  it  since  1904.     ASK  YOUR  FRIENDS  ABOir 
TJS.     When  ordering  goods  from  this  page    enclose   postage,   else  good 
must  go  by  express.     Shipping  weights  are  given.     We  ship  in  24  hours. 

bend  today  3  cents  postage  for    a    copy    of   our    famous    Electr 
Cyclopedia  No.  14,  containing  400  illustrations.  1.600  articles.     "Trea 
on  Wireless  Telegraphy"  and  20  coupons  for  free  Wireless  Course,  also  copy! 
of  Magazine  "The  Electrical  Experimenter".    With  Detector,  books  free.l 
the  Experimenter"  THE  ELECTRO  IMPORTING  CO.      229Fulton  St..  N.  Y  " 

x" ' 


Smallest  Tung- 
sten     Flashlight 

made.     Powerful 
Hght.WeightJQ  yj 


ie.|  Lighting  Outfit^     Storage  Bat-      Rev 

>_kl,Gi?!8,._«'25ti.nu°«»  *«V.  2  Volto.  10  light. 


lPw    K   ,1 13.'n-1r'ghtfo.r  80  bours.lAmperes.   For  friends, pull  trigger 
spark.No  batteries  iLasta 4 ^months   if  lights,    experi-  light  shoots  at  them. 
required.    Made  of  used  1  hour  daily,  ments.  Haa  glass 
steel       and      bardScandlelamp.  Has  jar  to  show  work- 
rubber.      PerformsS    batteries,     box    ings    Capacity  like 
!  500_  experiments.lbracket.   lamp!  guaranteed L  Bes^vol 


x  5  x  10  i 


itch.   etc. 


jives     powei 
ight.  look?  exa 
ke  automatic  re- 
er.    Takes  reg- 
flash  battery 


Volts.    6  Ampere 
Lights  12  tungste 
lamps,  charges 
storage  cells,  runs 
as  power  motor. 
NOT  A  TOY.  Size  ) 
6x6x6  ins. 
Weigh.t71bs.ffO  Cfl 
Price  .  .  .    4>J.OJ 


ROTARY 
SPARK 
GAPS 


Our  Rotary  Gaps  have  made  a  decided  hit.  No  Wireless 
Station  complete  without  one.  No  wabbling,  run  very  steady. 
and  on  GO  cycles  sive  a  tone  similar  to  a  flute:  nin  on  110 
D.  C.  or  A.  C.  Suitable  for  »A  to  1  K.  W.  Motors  Have  K" 
shafts.  Two  different  H.  P.  Mahognnj  Bases,  $11.50  and 
$12...1:  Marble  Ra?fs.  $12.50  and  $1350.  Fun  details  in 
(atakh:.  Send  5c  in  stamps  for  New  Illustrated  Catalog  B-24. 
Positively  none  otherwise. 
F.  B.  CHAMBERS  &  CO..  2046  Arch  St.,  Phila.,  Pa. 


JUST    OUT 

OUR  NEW 

Transmitting   Sets  for  the  Amateur 

Complete  set  mounted  on  a  finely  finished  cabinet 
comprising  transformer,  condenser,  rotary  spark 
gap,  oscillation  transformer,  connected  ready  to 
use,  designed  to  comply  with  the  requirements  of 
the  Federal  law.  Made  in  %,  y2  and  1  k.w.  sizes. 
Our  bulletin  illustrating  and  describing  these  sets 
and  parts  of  same  sent  anywhere  on  request. 

The  Wireless  Mfg.  Co.,  Canton,  Ohio 


Finished  in  Early  English  Oak  or  Mahogany 


At  Last! 
A  Fixed  Detector 

— The  most  recent  discovery  in  wireless  fields;  it  cannot  even 
be  jarred  out  of  adjustment.  This  means  that  all  your  messages 
will  be  received  complete.  <J  Moreover,  it  is  the  most  sensitive 
detector  on  the  market— bar  none — strongly  made  and  should 
last  a  lifetime. 

PRICE    $20.00 

Goodchild  Electrical  Co. 

237  Greenwich  Street,  New  York  City 

Discounts  to  the  trade 
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Get  the  Genuine  Article! 


1/2  KILOWATT  COMMERCIAL  STATION  $46 


Recen 


to  2600  miles. 
Sends  up  to 
60  miles. 

Consists  of 
Y2  kilowatt 
v  i  b  r  a  t  o  r 
transformer, 
Rotary  Spark 
Gap,  11  e  w 
type  oscilla- 
tion trans- 
former, vari- 
able conden- 
ser, loose 
coupler  and 
loading  coil 
— tunes  u  p 
to  3300  me- 
ters —  detec- 
tor, buzzer 
test  and  po- 
tentiometer. 
Complete  in 
every  detail 
ready  to 
work. 


Send  Stamps  for  Bulletin 
"D.  40." 

NICHOLS  ELECTRIC  CO. 

THE  HOUSE  FOR  REMARKABLE  VALUES 


Receive  the  Time  from  Arlington  and 
all  newspaper  and  ship  reports. 


OUR  SPECIAL  TIME  SIGNAL  RECEIV-    tin  85 
NG  OUTFIT.   PRICE  ONLY    -    -    -   *IU'0;> 


Complete  in  every  detail.     Tunes 
up  to  3200  meters. 
Complete  Receiving  Stations  from 
$1.85  up. 

Complete    sending    and    receiving 
ets,  $5.95   up. 


RELIABLE  GOODS  ONLY 


1-3  West  Broadway 

NEW  YORK  CITY 


TIS  Loose  Coupler,  while  moderately  priced,  embodies  all  the 
features  contained  in  others  selling  at  $18  and  higher.    The 
material  and  workmanship  is  the  best  and  is  fully  explained  in 
my  literature.  Can  make  deliveries  in  3  days.    If  you  are  looking  for 
p-to-date  Loose  Coupler,  of  stunning  appearance,  and  whose  effi- 
cy is  its  strongest  feature,  send  in  your  order    to-day.     I   stock 
hand  polished  cabinets,  the  finest  'ine  of  switch  points,  rubber  knobs 
and  contacts,  sold  anywhere,  special  size  knobs  made  to  order.   A  2c 
stamp  will  bring  my  literature  which  will  be  sure  to  interest  you. 
J.  F.  ARNOLD  135  East  119th  Street,  New  York 


Navy  Type  Commercial  Receiver 

The    many    distinctive 
features      of      "Radio" 
apparatus  positively 
command     your     atten- 
tion.     Our    Audion    re- 
ceiving     set      shown 
"bove      represents      the 
latest      design      in 
delicate     receiving 
circuits,     whose 
degree      of     selec- 
tivity   has    never    before    been    attained. 

If  interested  in  really  efficient  Radio  apparatus 
send  5c  in  coin,  for  our  catalogue;  we  issue 
new  editions  to  it  frequently. 

THE  RADIO  APPARATUS   CO., 

POTTSTOWN,  PENNA.,  U.  S.  A. 


New  Halcun  Detector 

Holds  five  separate  crystals,  Cat  Whisker 
Type,  molded  composition  rubber  base, 
nickel  plated. 


PRICES 


With  receiving  condenser  in  base      - 
Without  receiving  condenser  in  base 


-  $2.50 

-  $2.00 


HALLER-CUNNINGHAM  ELECTRIC  CO. 

428  MARKET  STREET  San  Francisco,  California 
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^Excel  lent  instruction  for  home  study.^ 
eparesyouto  do  any  kind  of, 
inside  wiring-       -^ 


On  the  job  itwill  hcJpyou. 
Fol  towits  instructions  andyov 
>rkwillpass  inspect  ic 


YOUR  HELPER 

When  you're  up  against  a  stiff  job,  here's  the  book  you  want  to  tell  you 
exactly  what  to  do,  and  how  to  do  it  in  strict  accordance  with  the  National 
Electrical  Code.  In  a  simple,  compact  form,  it  fully  covers  light  and  power 
installations. 

Electrician's  Wiring  Manual 

By  F.  F.  SENGSTOCK,  Electrical  Inspector  Chicago  Board  of  Underwriters 

The  book  that  thousands  of  Wiremen,  Contractors  and  Electricians  have  been  wait- 
ing for.  Not  merely  a  discussion  on  Code  rules.  But  straight  talk  by  a  man  who  knows 
the  game  from  A  to  Z  and  gives  you  the  benefit  of  his  many  years'  experience.  Shows 
you  just  how  to  proceed  so  that  your  work  wilLpass  the  most  exacting  inspector.  Every 
step  explained  in  detail,  made  clear  by  415  careful  drawings.  A  chapter  of  practical  kinks 
— tricks  of  the  trade  unknown  to  most  wiremen — representing  the  experience  of  hundreds 
of  practical  workers,  is  alone  worth  the  price  of  the  book. 

Twenty-Seven  Chapters,  410  Pages,  415  Illustrations  of  Sound 
Practical  Information,  Flexible  Leather  Binding,  Pocket  Size 


1 — Tools  and  Symbols.  2 — Preliminary  Sugges- 
tions on  Building  Wiring.  3 — Moulding.  4 — Flex- 
ible Conduit.  5 — Rigid  Conduit.  6 — Fixtures  and 
their  Instal  ation.  7 — Switches.  8— General  Sug- 
gestions on  House  Wirine.  9 — Installing  Household 
Electric  Utensils.  10— Wires  and  Cords.  11— Mo- 
tors. 12 — Transformers.  13 — Switchboards  and 
Panels.  14— Motion  Picture  Theatre.  15— Bell  Cir- 
cuits, Annunciator  Circuits,  Gas  Liehters,  Burglar 
Ala--n:s,  Bell  Transformers,  Door  Lock.  16 — Ele- 
vators. 17 — Wiring  in  Damn  Places.  18 — Outside 


Wiring.  19 — Grounding  and  Ground  Detectors. 
20 — Inspector's  Report  on  a  Defective  Electrical 
Equipment.  21 — Estimating  and  Specifications. 
22 — Tables  and  Formulas.  23— Electrical  Circuits, 
Calculation  of  Wiring,  Line  Losses  and  National 
Electrical  Code  Discussed  for  the  Beginner.  24 — - 
Alternating  Currents  Simply  Explained.  25 — Some 
Things  the  Electrician  should  know  about  Storage 
Batteries.  26 — Underwriters'  Requirements  in  the 
Installation  of  Wireless  Telegraph  Equipment. 
27— Practical  Kinks. 


w.  {; 


Price  $1.50  Postpaid 


-410  pages,   41 
i-opy   to 


illustrations,  bound  in   real  flexible  leather,  pocket  size,   for   only 
have  on  the  job  with  you  at  all  times,  giving  you  the  latest  mcthc 


SI.  50. 
ds  and 


a   certainty    of   having   your   work  approved 

-    SOO  copies  sold  before  publication   when   announced   as  containing   22   chapters,  240   pages,   200  illustra- 
tions.     Since   increased  to   27  chapters,   410  pares,   415   illustrations  without   raise   in   price. 

Order  Mow— Use  the  "Money  Back"  Coupon  Jt'tached 

Modern  Pub.  Co.  Book  Dept.,  32  Union  Sq.,  New  York,  N.  Y. 

•  mKBESESRffliWM  KM  COUPON 
MODERN  PUB.  CO.  BOOK  DEPT. 


32  Union  Square,  New  York,  N.  Y. 

I  enclose  $1.50.  for  which  send  me  the  "Electricians' 

Wirine   Manual"   as   advertised. 
It    is    understood    that    sa*n»,    mav    be    returned 
•within    in    <*»-«!     if    not    satisfactory,    and    money 
Will  be  refunded. 


Name    

St.  and  No. 
City 
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3  New  Wireless  Instruments  3 
The 

Crystaloi 

Detector 

This  wonder- 
ful little  De- 
tector is  the 
height  of  mechanical  and  electrical 
achievement  and  will  simply  astonish  you 
in  its  performance.  It  will  not  burn  out 
or  go  dead,  will  last  indefinitely  and  is 
the  MOST  SENSITIVE  and  practical  De- 
tector ever  designed.  All  elements  are 
sealed  in  the  little  cylinder  which  is  rotated 
to  secure  finest  adjustment.  You  can  hear 
signals  with  this  Detector  that  you  never 
heard  before.  Write  for  full  information. 
Price  $3.50.  No  postage 

Constant 
Amplitude 
Test  Buzzer  . 

This  is  an  ideal 
Buzzer  for  wire- 
less work.  It  is 
provided  with  a  lenient  back-check  which 
prevents  the  armature  from  overreaching. 
Has  pure  silver  contact  points — and  is  en- 
closed in  a  non-resonant  composition  case 
with  three  binding  posts. 

Price  75  cents.    Postage  10  cents 


Test  Circuit 

Resonator 


When  installed  in 
the  Buzzer  circuit 
this  instrument  has 
the  ability  to  aug- 
ment the  sound  in 
the  ear  phones  six 
times  their  normal 
test  audibility,  and  causes  the  crystal  of 
any  Detector  to  become  extremely  sensi- 
tive. It  is  wonderful  when  used  with  the 
CRYSTALOI.  Full  information  on  re- 
quest. 

Pricc,S2.00.    Postage  10  cents 


EUGENE  T.  TURNEY  CO. 

2595   THIRD    AVENUE 

NEW  YORK  CITY,  N.  Y. 


ELECTRICAL 
BOOKS 


Electricity  Simplified 

By  T.  O-Conor  Sloane.  The  object  of  "Hleetrictty 
Simplified"  is  to  make  the  subject  as  plain  as 
possible,  and  to  show  what  the  modern  concep- 
tion of  electricity  Is:  to  show  how  two  plates  at 
different  metals  immersed  hi  acid  can  send  a 
message  around  the  globe;  to  explain  how  a 
bundle  of  copper  wire  rotated  by  a  steam  engine 
can  be  the  agent  in  lighting  our  streets;  to  tell 
what  the  volt,  ohm,  and  ampere  are,  and  what 
high  and  low  tension  mean;  and  to  answer  the 
Questions  that  perpetually  arise  In  the  mind  In 
this  age  of  electricity.  158  pages.  Price,  $1.00. 

How  to  Become  a  Successful 
Electrician 

By  T.  (yOonor  Sloane.  Every  young  man  who 
wishes  to  become  a  successful  electrician  should 
read  this  book.  It  tells  in  simplest  language  the 
surest  and  easiest  way  to  become  a  successful 
electrician.  The  studies  to  be  followed,  methods 
of  work,  field  of  operation  and  the  requirements 
of  the  successful  electrician  are  pointed  out  and 
fully  explained.  202  pages.  Price,  $1.00. 

Standard  Electrical  Dictionary 

By  T.  O»Conor  Sloane.     A  practical  handbook  of 

reference,    containing    definitions    of  about    5,000 

distinct  words,  terms,  and  phrases.  632  pages. 
393  illustrations.  Price,  $3.00. 

Wiring  a  House 

By  H.  Pratt.  Shows  every  step  In  the  wiring  of 
a  modern  house  and  explains  everything  so  as  to 
be  readily  understood.  Directions  apply  equallj 
to  8  shop.  Price,  25  cents. 

Electric  Toy  Making,  Dynamo  Building 
and  Electric  Motor  Construction 

By  T.  O' Conor  Sloane.  This  work  treats  of  tb6 
making  at  home  of  electrical  toys,  electrical  appa- 
ratus, motors,  dynamos,  and  instruments  In  gen- 
eral, and  is  designed  to  bring  within  the  reach  of 
young  and  old  the  manufacture  of  genuine  and 
useful  electrical  appliances.  140  pages.  Price. 
$1.00. 

Arithmetic  of  Electricity 

By  T.  O' Conor  Sloane.  A  practical  treatise  on 
electrical  calculations  of  all  kinds  reduced  to  a 
series  of  rules,  all  of  the  simplest  forms,  and 
Involving  only  ordinary  arithmetic;  each  rule 
Illustrated  by  one  or  more  practical  problems, 
with  detailed  solution  of  each  one.  133  pages. 
Price,  $1.00. 

Telephone    Construction,     Installation, 
Wiring  Operation  and  Maintenance 

By  Radcllffe  and  Cushing.  A  practical  reference 
book  and  guide  for  telephone  wiremen  and  con- 
tractors. Every  phase  of  telephone  wiring  and 
installation  commonly  used  to-day  is  treated  In  a 
practical,  graphic  and  concise  manner.  Intricate 
mathematics  are  avoided,  and  all  apparatus,  cir- 
cuits and  systems  are  thoroughly  described.  The 
appendix  contains  definitions  of  units  and  terms 
used  In  the  text.  Selected  wiring  tables,  which 
are  very  helpful,  are  also  included.  175  pages 
fully  illustrated.  Price,  $1.00. 

Commutator  Construction 

By  Wm.  Baxter.  The  business  end  of  a  dynamo 
er  motor  is  the  commutator,  and  this  is  what  is 
apt  to  give  trouble.  This  shows  how  they  are 
made,  why  they  get  out  of  whack  and  what  to  de 
to  put  'em  right  again.  Price,  25  cents. 

MODERN  PUBLISHING  CO. 

32  UNION  SQUARE  NEW  YORK 
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TYPE   A9723 


Radio  Head  Set 


Why  Pay  a  Fancy  Price  I 

Price  is  no  indication  of  quality.  Our  large  output  enables  us  to  pro- 
duce at  a  moderate  price  the  No.  9723  Radio  Head  Set,  equipped  with 
concealed  cord  connections,  universal  ball  joint  adjustment  and  water- 
proof 6-foot  cord.  Wound  to  2000  Ohms  per  set  with  pure  copper  wire. 
We  guarantee  to  increase  your  receiving  efficiency  or  refund  your  money. 
Send  $8.25  for  complete  sample  set  today  and  test  it  thoroughly  in  your 
own  way  for  ten  days. 

Write  for  Bulletin  No.  1006 


STROMBERG  CARLSON  TELEPHONE  MFG.  CO. 


CHICAGO,    ILL. 


ROCHESTER,  N.  Y. 


TORONTO,  CAN. 


APEIMTQ.  Telephone  Electric  Equipment  Co. 

AUtlN  I  O  .    SAN  FRANCISCO,  SEATTLE,  LOS  ANGELES 


J.  H.  Bunnell  Co. 
NEW  YORK 


J.  J.  Duck  Co. 
TOLEDO,  OHIO 


NEW  No.  8,  325  Page 
Electrical  &  Wireless  Catalog 

CONTAINS  100  Pages  entirely  new 

Mailed  to  anyone  upon  receipt  of  8c  in  stamps  or  coin 

first  dollar  purchase.  Great  cost  of  catalog  and  low  prices  prohibits  distribution  otherwise.  This  catalog  of  unrivalled 
values  compels  the  steady  and  continued  patronage  of  nearly  everyone  that  receives  it.  This  unprecedented  and 
unheard  of  record  is  not  without  a  reason. 

WHY  THIS  ENORMOUS  PATRONAGE 

Our  patrons  would  tell  you: 

Because  our  name  stands  for  quality;   low  prices;  a  square  deal,  i.  e.,   money  back  if  you  are  not  satisfied. 

Because  our  catalog  contains  anything  and  everything  worth  while  in  the  fields  of  electricity  and  wire- 
less at  prices  challenging  comparison  anywhere  at  any  time. 

Because  our  catalog  is  a  veritable  treasure  house  of  electrical  and  wireless  knowledge,  and  is  a  Beacon 
Light  as  to  what  to  purchase  in  fields  where  the  purchaser  must  usually  repose  the  utmost 
good  faith  in  the  seller. 

What  This  Big  Catalog  Contains 

125  pp.   Wireless   Apparatus   for   Commercial   and   Ex- 
perimental use; 
10  pp.  Wireless  Raw  Ma- 
terial; 

5  pp.  Transformers; 
8  pp.  Storage    Batteries; 
15  pp.  Telegraph       Appa- 
ratus; 

42  pp.  Motors  and   Gene- 
rators; 

10  pp.  Miniature    Lamps; 
8  pp.  Flashlights; 
5  pp.  Massage        Vibra- 
tors; 


Rail- 


10  pp.  Miniature 

ways; 

5  pp.  Electric      Lighting 
Plants; 

10  pp.  Ammeters        and 
Voltmeters; 

10  pp.  Ford      Automobile 
Accessories; 

13  pp.  Victrolas; 

25  pp.  Electrical  and  Me- 
chanical   Books; 

30  pp.  General    Electrical 
Supplies. 


Improved  Type  RJ4  Audion  Detector 

5  Contact  Points— Finer-Adjustment— More  Sensitive  Than  Ever. 

The  Audion  Detector  is  1%  to  3  times  as 
sensitive  as  any  form  of  crystal  or  elec- 
trolytic detector.  These  two  characteris- 
tic testimonials  from  Council  Bluffs,  la., 
and  St.  John,  Kans.,  apeak  for  them- 
selves. 

"I  suppose  it  sounds  almost  unbelievable 
when  I  say  that  I  can   hear   Port  Arthur 
(VBA)   with  the  phones  a  foot  away  from 
my  ears  and    (NAR)   Key  West  almost  that  far,   but  such  is 
the  fact." 

"I  set  the  Audion  up  and  after  a  few  adjustments  I  was  able 
to  hear  Sayville,  Colon,  Panama,  Key  West  and  a  host  of 
others  that  are  here  closer  at  home." 


$18.00 


THE  WILLIAM  B.  DUCK  CO.,  AM.AU  Cf   phjr  tt     Tfllprfn  flhin 

(Our    former    name,    "The    J.    J.    Duck    Co.")        ™*  W*   «l-    Wdll    »Lf     I  UlCUU,    UIIIU 


YOU  NEED  OUR  NEW  CATALOG  No.  27-M 

Illustrating  the  most  complete  line  of 
Wireless  Keys.  Tuners,  Helices,  Condensers. 
Spark  Gaps,  Leyden  Jars,  Receivers,  Head 
Bands,  Anchor  Gaps,  Antenna  Switches, 
Spark  Coils,  Variable  Condensers,  Potentio- 
meters, Transformers,  Motor  Generator  Sets, 
Buzzoplex  and  General  Electric  Apparatus. 
WRITE  FOR  IT  NOW. 


Mascot  Rotary 
Variable  Condenser  $7.50 

(Eleven  Stationary  and  Twelve 
Movable  Plates) 


J.  H.  Bunnell  &  Co.,  inc. 


Electrical     Manufacturers 

32  PARK  PLACE,  (Broadway  Block), 


Standard  Spark 
Gap,  $3.60 


NEW    YORK 
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BOYS—  ??UWANT 


•HE  BEST 


The  Prominent  Features  of 

"H-C"  Radio  Receivers 

-are- 

1.  High  pitch — very  easy 
to  read  through  static. 

2.  Extreme  sensitiveness 
on  weak  signals. 

3.  Light    weight — and 
comfortable  fit. 

Every    Set    Guaranteed    to 
please,  or  your  money  back. 

"H-C"  Radio  Receivers 

are  best  for  amateur   or  professional 

Weight  only  10^  ozs— Send  for  Booklet     20E3 


Licensed  Agents  for  the  Sale  of 

PERIKON    CRYSTALS 

(By  the  W.  S.  A.  Co.) 

FOR  AMATEUR  USE  ONLY 

$1.00  PER  SET 

Send   for   free    descriptive    circular 

GEO.  S.  SAUNDERS  &  CO. 

BOSTON,  MASS. 
168  Washington  St.  11    Devonshire  St. 


NOTICE,  BOYS 

This  is  the  time  of  year  to  set  up  that  wireless 
set  or  get  those  electric  novelties  you  have  been, 
wanting. 

We   can   save   you  money  in   Wireless  and  Electric 
Goods    of   a'l   kinds.      Send   stamp   for    catalogue    and 
sample    of   Burning   Wire. 
TOMLIN  BROS.  -  Evan.ville,  Wisconsin 


WIRELESS 

and 

Electrical  Novelties 

GREATEST  VALUES  IN  THE  COUNTRY 

SenJ  stamp  for  our  bulletin  oj  remarkable  Values 
RUTHTON  ELECTRIC  CO.,  35  Frankfort  St.,  N.  Y. 


Stamtt  Tools 


No  matter  what  kind  of  a  job  you 
have;  whether  it  is  in  the  shop  or  at 
home,  there  is  a  Starrett  tool  well  suited 
to  your  needs.  For  taking  measure- 
ments there  are  Starrett  rules,  tapes, 
calipers,  verniers,  micrometers,  etc.  For 
general  work  there  are  Starrett  pliers, 
screw  drivers,  and  hack  saws. 
Free  320  page  catalog  No.  2QW  describing  2100  style 

free   on   request. 

BUY  STARRETT  TOOTHS  ATVD  HACK  SAWS  AT  ANY 
HARDWARE    STOKE. 


The  L.  S.  Starrett   Co.,  Athol,  Mass. 
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JUST  OFF  THE  PRESS 

Wireless  Telegraphy 
and  Telephony 

(Including  Wireless  on  Aeroplane  and  Airship) 

An  Understandable  Presentation  of  the  Science  of  Wireless 
Transmission  of  Intelligence  BY  CHAS.  G.  ASHLEY,  E.  E., 
and  CHAKLES  B.  HAYNARD, 
Consulting  Engineer,  Member,  Society  of  Automobile  Engineers 


Contains  144  pages.  It  treats  in  a  simple 
concise  manner  of  the  earlier  forms  of  wire- 
less, electrical  waves,  development  of  radio- 
telegrapky,  radiotelegraphic  apparatus,  and  de- 
scribing systems  of  radiotelegraphy. 
The  section  on  Wireless  Telephony  covers 
Bell's  radiophone,  selenium  cell,  Bell's  photo- 
phone,  "light  telephony,"  telephony  by  means 
of  Hertzian  waves,  nature  of  a  high-frequency 
telephone  current,  oscillation  generators,  tele- 
phonic control  of  oscillations,  transmitting 
circuits,  receiving  arrangements,  two-way  trans- 
mission, and  systems  of  radiotelephony. 
The  section  on  Aeronautics  covers  the  wire- 
less on  dirigibles  and  on  aeroplanes,  giving 
the  earliest  experiments  on  balloons,  dangers 
from  electric  discharge,  preventive  methods, 
wireless  on  tke  Zepplins,  Horton's  experiments, 
recent  records,  and  general  problems. 

Price  $1.00        By  mall  extra  12c 


MODERN  PUBLISHING  CO. 


NEW  YORK 


32  UNION  SQUARE 


Another  New 
and  Improved 
Tool  of  Millers 
Falls  Make 


Here  is  a  new  hand  drill  designed 
to  do  a  better  job  in  quicker  time 
with  less  effo/t  and  less  trouble  and 
fulfilling  each  purpose  perfectly. 

MILLERS  FALLS 

HAND  DRILL  No. 306 

It  is  provided  with  a  simple  and  effective 
ratchet,  located  on  the  crank  handle,  which 
is  of  great  convenience  when  working  in 
cramped  corners  or  on  a  delicate  job.  The 
handle  is  detachable  and  hollowed  for  hold- 
ing twist  drills  up  to  the  largest  size  within 
the  capacity  of  the  chuck.  The  chuck  is  of 
the  famous  STAR  three  jaw  pattern  closing 
evenly  on,  and  centering  accurately,  round 
shunks  from  0  to  X  inch  in  diameter.  Jaw 
springs  are  protected  from  injury. 

Solid  steel  frame.  Cut  gears  with  a  small 
steel  working  gear  and  steel  idler  gear  to 
equalize  bearings,  both  encased  and  render- 
ed dirt-and-dust-proof.  Choice  hardwood 
stained,  all  metal  parts  handsomely  nickel- 
ed with  exception  of  large  gear. 

The  splendid  quality  of  material  and  work- 
manship in  this  drill  is  typical  of  all  tools 
of  Millers  Falls  make.  Ask  your  dealer  to 
show  you  Hand  Drill  306  and  also  Millers 
Falls  Bit  Brace  732,  Automatic  Borer  8  and 
Hack  Saw  Gauge  53,  new  tools  that  include 
new  features  to  make  work  easier. 


Send  for  pocket 
catalog  showing 
complete  line. 


MILLERS  FALLS  CO., 


Millers  Falls, 
Mass. 
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For  That  Boy  Who 
Likes  Shop  Work 

Is  he  taking  a  mechanical  course  in  school  or 
college,  or  in  his  apprenticeship  ?  Then  the  thing 
that  will  please  him  most,  yet  prove  a  useful 
gift  and  incentive  to  future  skilled  workmanship 
is  one  of 

Brown  &  Sharpens 

Sets  of  Standard  Tools 

for  Students  and  Apprentices 

The  sets  are  made  up  of  our  regular  mechanics' 
tools,  standard  for  accuracy,  handiness  and  finish 
for  over  50  years.  Such  tools  are  included  as 
experience  shows  are  necessary  for  every-day 
Machine  Shop  work. 

There  are  two  styles.  Set  No.  847  above  com- 
prises 8  tools  in  neat  leather  case.  Set  No.  849 
includes  8  tools  and  "Handbook  for  Apprenticed 
Machinists"  in  nicely  finished  wooden  box.  Ask 
your  hardware  dealer  to  show  them.  If  he  has 
none,  drop  us  a  postal  for  an  illustrated  folder. 

If  interested  in  other  mechanics'  tools 
send  for  free  catalogue  No.  25 

Brown  &  Sharpe  Mfg.  Co. 

Providence,  R.  I. 


No.  239  Dado  Plane 

A  New  Stanley  Tool 

<I  This  Plane  has  an  extra  narrow  cutter,  only 
y%  of  an  inch  wide,  making  it  an  ideal  tool  for  blind 
wire  grooving  as  well  as  for  many  other  purposes. 

fl  It  is  fitted  with  a  double  spur  which  prevents 
splintering  when  working  across  the  grain  and  insures 
a  smooth,  clean  cut. 

also  attached,  allowing  a 

e   o    e  cu   o   any  desired  depth  up  to  the  limit  of 
lane,  }/i  of  an  inch.    Length  over  all,  7H  inches; 


<I  A  depth  gauge  i 

groove  to  be  cut  of  an 


he  plane, 
eight  1  Ib 


Price  Each,  $2.20 


If  you  cannot  procure  same  from  your  hard- 
ware dealer,  we  will  be  pleased  to  forward  you 
one,  postage  prepaid,  upon  receipt  of  price. 


STANLEY  RULE  &  LEVEL  Co. 

NEW  BRITAIN,  CONN.  U.S.A. 


The 
Brilliant  Searchlight 


Trouble  Men's  Attention 

The  Brilliant  Search  Light  Ir  Just  the  light  to  lo- 
cate trouble,  no  matter  how  stormy  or  dark  the 
night.  Being  worn  on  the  head  it  puts  a  bright 
light  wherever  you  look,  leaving  hands  free  to 
perform  all  duties  on  the  poi^-i  or  in  the  ground. 
These  lamps  are  used  by  some  of  the  leading 
Electric  Light  and  Power  Companies,  in  high  ten 
eion  lines. 

Style  1— Single  lens,  $5.  Dbl.  L.,  $6.  Int.  L.,  $6.50 
Style  2— Adjustable  Candle  Flame  Burner,  add  50c, 
Style  3 — Adjustable  Flat  Flame  Burner,  add  $1.00 

THE  NORTHWESTERN  CLASP  KNIFE 

Opened  with 
one  hand,  giv- 
ing use  of 
other.  Blade  is 
locked  when  open  or  closed.  Length  over  all,  9^ 
inches.  Cutting  edge  4%  inches.  Stag  handle, 
weight,  4  ozs.  Price,  $2.50.  Postpaid. 

Send  for  circular. 
R.C.Kruschkc,  E  1006  Superior  Sf.,DuIulh. Minn. 
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for  the 
'"Van  kee' 
Tool  Book," 
as  offered  in 
this  ad.  It 
shows  all  of 
t  h  e  famous 
"Y  a  n  k  ee" 
tools  for 
boring  in 
wood,  drill- 
ing in  metal. 

d   r  awing 

screws,         il- 

ustrates    the 

ools    in    use 

nd    tells    of 

heir        time- 

nd        labor- 

"ving    bene- 

f's    for    you. 


"YANKEE"  Hand 
Drill  No.  1530  Ai  Right-hand,  left-hand  and 
double  ratchet;  f^p  plain  drill;  and  gears  locked: 
five  adjustments.  Length  lOi  in.,  weight  li  Ibs.  $2.80. 

Adjustments  made  by  Shifter,  between  small  gears.    Hollow  handle  forms  magazine  for  drills. 

Your  dealer  can  supply  you.  Look  for  "YANKEE" 

Wrileutfar  "'  Yankee1  Tool  Book"  for  mechanics  and 
amateurs;  "  '  Yankee'  Tmhin  the  Garage"  for  motorists 

NORTH  BROS.  MFG. CO.,  Philadelphia 


"YAWKFF"  Tnni  Q 


A  bolt 
you'll 
swear 
by 

SEBCO 

for  fastening  electrical  or  other  fixtures 
to  hard  walls  so  they  cannot  possibly 
loosen  or  wobble.  Never  has — never  can 
fail!  Expands  when  inserted  and  becomes 
practically  part  of  wall.  SEBCO  Screw 
Anchors  serve  same  purpose  for  smaller 
fixtures. 

Write  for  Catalog  and  Samples 
Carried  by  Dealers  Everywhere 

STAR  EXPANSION  BOLT  CO. 


147-149  Cedar  St. 


NEW  YORK 


Write 

for 

This! 


are 

Practical 
Holiday  Gifts 

The  booklet  is  yours  for  the  asking 

Mathias  Klein  &  Sons 


Canal  Station  3 
CHICAGO 


tJ10LJ=1f=L 


"WALLACE" 

HAND  POWER  BENDERS 

Suitable  for  bending  CON- 
DUIT, IRON  PIPE,  or  solid 
round,  square,  flat  or  square 
twisted  bars  to  any  angle.  Cold; 
also  "U"  shapes  for  pipe  hang- 
ers, clamps,  etc.  We  also  make 
other  styles  and  sizes,  such  as 
Ring  Benders,  Eye  Benders, 
Bus  Bar  Benders,  Rod  Cutters, 
etc.,  etc. 
Send  for  our  16-page  Catalogue. 

WALLACE  SUPPLY  CO.,  Mfrs. 

359  W.  Austin  Ave.,  -  Chicago 

6  Park  Place,          -  New  York  City 
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This 
"Red  Devil" 


Will  Cut  Circles 


It's  the  only  practi 
ll  c 


cal  glass  cutter  ever  made 
for  cutting  full  circles,  half  circles  or  curves  in 

any  kind  of  glass,—  our  No.  263  RED  DEVIL.     It  will  cut    a  2",  or  any  size  up  to  22",  circle  with  absolute 
accuracy.    A  useful  tool  for  the  garage  owner  for  repairing  auto  headlights. 
4  At  your  local  hardware  store;  —  or  send  us  $1.25  and  one  sample  only  will  be  sent  you  prepaid 
q  Send  for  booklet  of  RED  DEVIL  Tools  anyhow. 


SMITH  &  HEMENWAY  CO.,  Inc.,  159  Chambers  Street,  New  York  City 


Do  You  Delight  in  Good  Tools? 

Then  you  will  ileliiht  in  a  Sebastian  Lathe.     We  have  been  build- 
lathes  for  25  years.     The  big  factory  at   Cincinnati   is  equipped 
^  with  modern   and  most  improved  machinery,   and    employs   skilled  labor 
only.     Nothing  is   built  there  but  lathes.      Specializing  on   this  one  tool, 
together  with  the  large  number  manufactured  makes  Sebastian  Lathes 

THE  STANDARD  FOR  QUAUTY  AND  LOW  I 

Tliis  is  proved  by  many  re-orders  and  voluntary  letters,  like  this  one  from 
The  Kretchmer  Mfg.  Co.  "The  lathe  we  purchased  from  you  8  months 
ago  is  giving  us  entire  satisfaction.  We  have  given  it  severe  work  in  every 
way  that  a  Lathe  is  used,  without  the  least  deviation  from  perfect  work. 
Should  we  have  occasion  to  purchase  another  Lathe  it  certainly  would  be 
a  Sebastian." 

Address:  THE  SEBASTIAN  LATHE  COMPANY 

101  Culvert  Street  Cincinnati,  Ohio 


Lathe — say  "Sebast 


GENUINE 

ARMSTRONG  STOCKS  and  DIES 

FOR  THREADING  PIPE  OR    BOLTS 

MALLEABLE  IRON  HINGED  VISES 
PIPE  CUTTERS 

THE  ARMSTRONG  MFG.  CO. 

337  KNOWLTON  ST.     BRIDGEPORT,  CONN. 

NEW    YORK  CHICAGO 


mm 

Tools  and  Cutlery 


Made  by  Men   Who   Know,  for 
Men  Who  Know 


makers.  Electricians.  Etc 

Keep  your  tools  orderly  arranged  in  a  "" 
ner     Portable  Tool  Case.    Every    up-t 

'       ic  needs  one  and  you'll  find  our  Cases 

built,    neatest  and   most   prac1 
offered.    We  ship  from  our  fac 


SIMONDS    NO-SET  HAND  SAW 

This  new  Simonds  Saw  gives  a  cut  which 
is  almost  as  smooth  as  if  sand-papered — the 
sides  of  the  cut  are  finished  by  the  saw. 

It  runs  with  more  freedom  and  ease  than 
the  ordinary  saw — with  great  speed  and 
trueness. 

For  finishing  almost  any  kind  of  work, 
for  quick  cutting  any  kind  of 


Cuts  Smooth 
Like  a  Plane 

dry  wood,  you  need  this  saw,  no  matter  how  many  saws 
you  now  own. 

It  is  a  most  beautiful  and  workmanlike  tool,  with  a 
Simonds  special  crucible  steel  blade,  straight  back,  four 
brass  screws  and  large  hand  hole  in  a  carved  and  pol- 
ished apple-wood  handle.  Price,  $3  each.  If  your  dealer 
doesn't  have  it  in  stock,  we  will  send 
it  charges  prepaid  on  re- 
ceipt of  price. 


MFg.  Co. 

"The  Saw  Maters" 
Fitchburg,  Mass. 

(Founded  1832) 
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The  Worst  Tools 


Require    the   most   advertising 
and   are  dear  at  any  price. 


THE?b5LsBAA^ETON"The  Highest  Priced 

and  the  best  that  can  be  bought.     Send  for  free  descriptive 
catalogue.    MACK  &  CO.,  Mfgrs.,  Rochester,  N.  Y. 


BRASS  GEARS 

Cut  by  au  entirely  new  procent.  The  most 
accurate  made  and  at  prices  that  cannot  be 
equalled  by  others.  Every  gear  ha»  a  hub, 
center  painted  ebony  back,  edges  turned 
true,  highist  grade  red  brass,  and  much 
heavier  than  others.  We  carry  the  largest 
stock  in  the  world,  and  every  gear  listed 
Is  always  shipped  on  date  of  order. 

SEND  FOR  CIRCULAR 
CHICAGO     STOCK     GEAR    WORKS 
18  So.   Fifth  Ave.          ::         Chicago 


BY  MAI 

MONEY   BACK    IF 
NOT  SATISFACTORY 


CONTINUOUS 

ROTARY  SCREW  DRIVER 
HAND-FORGED  TOOL  STEEL 

3/aX3-5-7  INS 
/4X  4-5-7  INS 


DEPT-BADBROMFG.CO. 

PITT5BURGH,PA,.4 


SIZES 


IRWIN  Forged  from  a  single  piece  of 

1  special  crucible  steel.  This  steel 

HI  TO  and  IRWIN  workmanship  are 

D*  I  i)  found  only  in  bits  made  by 

THE  iRWIN  AUGER  BIT  CO.,  WILMINGTON,  OHIO 


echanical  Supplies  and  Material 

of  all  kinds. 

EXPERIMENTAL  AND 
LIGHT    MACHINE    WORK 


__  132    MILK    ST.,      BOSTON 

LATHES    -PLANERS    -    SHAPERS 


LATHE  CO..  Rear  209  East  6th  St.,'  Cincinnati,  O. 


JUNKUNC  Combination  Lock   | 


Bit! 


pEHW 


XI 

« 


jet 


When  you  go  skating  with  a  pair 
of   Barney   &   Berry   skates   you   arc 
ng    skates    that    have    exemplified 


quality  for  more  than  fifty  years. 
Not  only  that,  but  they  ari  un- 
equalled in  design,  strength,  work- 
manship and  finish ;  an  article  that 
recognizes  no  competition  in  the 
higher  grade  of  goods. 

Sold  by  all  first  class  dealers.  The 
dealer  guarantees  them;  we  guaran- 
tee them. 

Our  illustrated  catalog  con- 
tains valuable  information 
about  hockey  rules,  fancy 
and  figure  skating,  ice  rink 
building,  and  the  things 
live  young  people  are  inter- 
ested in.  It  is  yours  for  the 
asking.  It  will  prime  you 
on  the  best  to  buy. 


BARNEYS  BERRY 

139    Broad  Street 
Springfield,  Mass. 


ilt  of  heavily  galvanized,  tough  steel,  like 
f.  Torpedo  Boats,  safe  as  Life-Boata-A  coat 
of  paint  keeps  them  in  commission-Guaranteed 
absolutely  against  puncture  and  leaklng-Equip- 
ped  with  4or2-Cycle  Motors-Silent  underwater 
exhaust-Easily  started  and  operated  by  beginners. 
Write  today  for  beautiful  free  Motor  Boat  Book. 

THE  W.  H.  MULLINS  CO.,  193  Franklin  St. 

The  World's  Latest  Boat  Builders      Salem,  0.,  U.SJU 


VACUUM  PUMPS 

Tools.HoseandParts 

for  cleaners.  Electric  or  gas- 
oline. For  stationary  house 
or  wagon  machines.  Our 

EPS  rugged,  stand  any  wear, 
mble  your  own  machine. 
a  half.  Dept.  A. 

VACUUM  SUPPLY  CO.,  Ann  Arbor,  Mich. 


GROBET    SWISS    FILES 

Are  the  standard  of  excellence  in  file*,  find 
have  been  for  over  100  years.  We  send 
postpaid  as  an  Introducer  48  flies  eflPO- 

clally   adapted   for  tool   makers  and  machinists  on  receipt  Of 

$5.00.     This  is  a  chance  to  get  a  set  of  files  you'll  appreciate 

and  we'll  get  future  orders. 

MONTGOMERY  &  CO., 

1O3  Fulton  St.,  New  York  City 


t.JiCt.LLt.NT    CHRISTMAS    PRESENT 

IMPROVED  I:  •irlockl.E-Rnt-Proof-fML-rrwf 

MASTER  SLIDE  RULE 

*T*        TWO    RULES  IN     ONE 


he  Improved  Interlocking  Master  Slide  Rule  is  the  only  rule  in   the  world  that  takes  inside 
easurements  rapidly  and  ac<>  •  .Aether    except  the 

st  slide,  which,  when  pulled  out,  releases  the  second  and  so  on.     Prevents  errors  in  meaSSrine 

WAftS  v^SSsi£3b9&SSssfS& 

DAHL  MANUFACTURING  CO. 

51-D  East  42nd  St.,  NEW  YORK  CITY 


Point 
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ModelEditorof  Aeronautics. 
You  build  it  .  $2.50 
We  build  it  .  .  $7.50 


MODEL 

AEROPLANES 

Send  2c.  postage  for  complete 
handbook  of  Models  &  Supplies. 

Wading  River  Mfg.  Co. 

WADING  RIVER,  N.  Y. 


"Ideal"     accurate    scale    drawings    and    knockdown 
parts  will  enable  you  to  EASILY  build  exact  3  ft. 
~     duplicates     of     man     carrying     machines. 
Every    boy    wants    to    build    and    fly    an 
Aeroplane.     Cearest   plans  for  class- 
rooms,     exhibitions,      students,      etc. 

^  B'p"ane.  2Sc ;  Cun iss  Hydroaeroplane,  3Sc; 

3FT  f^IIRTHS  'ec"  Peoli  Champion  Racer,  25c. 
Of  I  .CUKT153  Complete  Set  of  Six  $1 .25  Postpaid 

60  pp    "Ideal"  Model  Aeroplane  Supply  Catalog  6c. 

IDEAL  AEROPLANE  SUPPLY  CO. 
BO-8P  West  Broadway  NEW  YORK,  N..Y. 

*etth"  Superb  Cornet 
sASr'ifS^^g'&JSaK! 
feKt.  a^SESfifrfi? 
REE  Band  Catalog! 

:  na 

Cat; 
Rock-bottom  prices  on 

"  s.    Gen 


THE  RUDOLPH  WURUTKK  OB. 


MORE  VITALITY 
FOR  YOU 

Our    Magnetic    Abdominal    and 

talizer  dots  what  all  the  medn 
cannot  do.  It  gives  Life,  Tone 
the  blood  and  nerves,  oveicom 
soreness  and  pain,  by  rapid  circn 

Be   Well   and  Strong 

through  this  wonderful  invention  scientifically 
onstrncted  to  flood  the  system  with  magnet- 
am  which  gives  Strength  to  the  Back,  Kid- 
eys.  Liver.  Stomach  and  Bowels,  instilling 
uoyancy,  tone  and  rejuvenatin  vita 
he  whole  organism 


yancy,    tone   and   rejuvenating   vitality   into 
making    you    feel    like    a 


MADE  FOR  MEN  AND  WOMEN  ,          ^ 

Send     for    free     book     and     full     information.  \ 

Describe  your  case  fully.     We  advise  you  free  * 

how  to  apply  Magnetism  for  treating  aiiy  form  of  weakness  or  disease. 

THACHER  MAGNETIC  SHIELD  CO. 
Suite  673,         110  So.  Wabash  Ave.,         CHICAGO,   ILL 


MEDALS,  BADGES  and  CLASS  PINS 

From  Factory  to   You 

FOR  COLLEGE,  SCHOOL  OR  SOCIETY 

Special  Designs  on  Request 

Mfgrs.  of  W.  A.  O.  A.  Buttons 

We  make  Pins  and  Medals  for  some  of  the  largest  schools 
and  colleges  in  the  country. 

PRINT  &  COMPANY,  507  Communipaw  Ave..  Jersey  City,  N.  J. 


.CLUB  INDEXES 


PLAYING  CARDS 


For  Social  Play 

Congress  Cards  are  delightful 
to  eye  and  hand.  Art  backs  in 
full  color.  Air-Cushion  Finish 
makes  dealing  a  pleasure. 
Air-Cushion  Finish    Club  Indexe 


CARD  GAMES! 


SEND  \5<r  IN  STAMPS  J^tKNl 


PLAYING  CARDS 


For  General  Play 

Better  Cards  can  not  be  had 
at  the  price.    Good  cards  can 
not    be    sold    for    less    than 
Bicycle. 
Ivory    or   Air- Cushion    Finish 


THE   U.S.  PLAYING   CARD  <  CO.,  CINCINNATI,  U.  S.  A. 


Print  Your  Own 

cards,  circulars,   book, 

small  newspaper,&c.  PRESS  $5,  Larger  size  $18, 
Rotary  $60.  Money  saver  and  maker. 
For  old  or  young,  business  or  pleasure. 
Everything-  easy  by  printed  instruc- 
tions. Write  to  the  factory  to-day  for 
illustrated  catalog  of  presses,  type, 
cards,  paper,  samples,  etc.  Address 
THE  PRESS  CO.,  Neriden,  Connecticut 

with  75  illustration*  lor  u.~_ 
Ing  Batteries.  Dynamos,  Motors, 

Telegraph  apparatus,  Telephone,  Lights,  Bells,  Alarm,,.  Coils. 
"Wireless"  Current  Keverser,  Electric  Engine.  Etc.  By  Elec- 
-.*„«.  ~~ln>"°  M  that  anyone  can  understand  it.  With  Cat.  All  lOc  Ppd. 

J.  C  PORN.  705  So.  Dearborn  St..  Dent.  50.  Chicago.  Ill 

Sunshine  Lamp 
300  Candle  Power 

To   Try   in    Your    Own    Home 

Turns  night  into  day.  Gives  better  light  than  gas, 
electricity  or  18  ordinary  lamps  at  one  tenth  the 
cost.  For  Homes  Stores,  Halls.  Churches.  A  child 
can  carry  It.  Makes  its  own  light  from  common 

COSTsT  CENTi(A|t  NIGHT 

can  refer  new  customers.  Take  advantage  or^our 
SPECIAL  FREE  TRIAL  OFFER.  Agents  Wanted 

.SUNSHINE  SAFETY  LAMP  CO. 
269  Factory  Bldg.       Kansas  City.  Mo. 

For  our  Mutual  Advantage  mention  Modern 


PRINTING  PRESSES 

TYPE  AND  SUPPLIES 
Send  for  FREE  Catalog 

LM.  CARROLL  &  CO. 

328  West  Madison  Street 
CHICAGO,  ILL. 


Modern  Methods 

A  Monthly  Magazine 
for  Business  Men 

Tells  the  man  in  the  office,  store  and  factory, 
what  he  wants  to  know  about  salesmanship,  busi- 
ness management,  organization,  credits,  accounting 
and  buying. 

Subscription  Price  $1.00  Per  Year 
SPECIAL     OFFER— Send    $1.00    to-day    and    we 
will  send  you  Modern  Methods   for  one  year  and 
include   a  copy   of  J.   Horace   Lytle's   book — "Let- 
ters  That   Land   Orders." 

Modern  Methods  Publishing  Co. 

60  R  &  B  Building 
DETROIT  :-:  MICHIGAN 
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What  does  the  New  Year  mean  to  YOU? 


More  money 
Better  job 
Advancement 


Is  it  to  be  the  same 
old  grind  of  hard 
work,  uncongenial 
employment  and 
small  pay? 

Is  it  to  be  another 
twelve  months  of 
standing  still  while 
you  watch  other 
men  get  the  advance- 
ment you  hoped  to 
get? 


Or,  will  you  make  it  a  year  of  real  achieve- 
ment? Will  you  realize  now  that  the  better 
job  goes  only  to  the  man  who  has  the  training, 
and  will  you  take  steps  now  to  get  the  training 
that  the  better  job  requires? 

If  you  really  WANT  the  coming  year  to  count 
for  something,  let  the  International  Correspond- 
ence Schools  help  you  to  make  your  progress 
SURE  and  TANGIBLE. 


fe  It  is  the  business  of  the 
I.  C.  S.  to  raise  salaries. 
For  24  years  the  I.  C.  S.  have 
been  training  men  for  success  in  the  kind 
of  work  they  like  best.  During  this  period, 
many  thousands  of  earnest,  ambitious  men 
of  all  ages  and  occupations  have  obtained 
better-paying  positions  in  more  congenial 
surroundings  through  a  course  of  I.  C.  S. 
instruction. 

Let  the  I.  C.  S.  help  you,  too.  Join 
the  army  of  well-paid  men. 

Mark  the  Coupon 

The  coming  year  is  the  most  important 
in  your  life.  Get  a  real  start  DOW.  The 
first  essential  to  success  is  initiative.  Mark 
and  mail  the  coupon  today. 


Electrical  Engineering; 
Electric  Lighting 
Electric  Railways 
Electrician 
Electric  Car  Running 
Dynamo  Foreman 
Wireman 
Mining  Engineer 
Tel.  and  Tel.  Engineer 
Surveyor 
Civil  Engineer 
Automobile  Running 
Agriculture 

Mechanical  Engineer 
Mechanical  Draftsman 
R.  R.  Construction 
Concrete  Construction 
Architect 
Contracting  and  Build's 
Architectural  Draftsman 
Plumbing  and  Heating 
Chemist 
Bookkeeper 
Advertising  Mao 
Civil  Service  Exams. 
Salesmanship 

Name- 


St.  and  No.. 
City— 


I     Present  Occupation 


.State- 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

B0X1102.J,  Scranton,  Pa. 

Please  explain,  without  further  obligation  on  my  part,  how  I 
can  qualify  for  a  larger  salary  and  advancement  to  the 
position,  trade,  or  profession  before  which  I  have  marked  X. 


For  our  Mutual  Advantage   mention  Modern    Mechanics    when    writing    to    AdvertUerg. 


MODERN  MECHANICS  for  JANUARY 


Diamonds  ;  Watch  e 

on  Credit 


For  Holiday  Presents 
Special  Values 

.Th: 


Send  for  Jewelry 
Catalog-FREE 


Ji   \This  special  selection  of  Diamond-set  jewelry  shows  the  most  popular  of  the  season's  n 
>Jk     ^mountings.   Gorgeously  beautiful  Diamonds,  of  fiery  brilliancy,  set  in  solid  gold    W 
na^      'Vhave  cut  prices  almost  to  cost.  It's  your  opportunity  to  save  money.  Any  selection 
^Sfefc.     >sent  on  approval,  delivery  charges  prepaid.   If  satisfied,  send  one-nf  th  of  the   X 
iMt.     XkPriceasfirst  payment,  balance  divided  into  eight  equal  amounts  payable \    S 
K|X     >>.   monthly.   If  not  just  what  you  wish,  return  at  our  exiJnsP    stnd i     / 


, The  NaMoi.,1  Credit  Je 

Oept.  H  871.108  N.  State  St., 
,19V     _  CK.cago,    „.. 

$20 


will  send  you  two  card  tricks 
_'    perplexing   to    onlookers,   yei 
any    one   can    do    them.      Also   two 
booklets   showing   over    100   different 
Magic  Tricks.     ALL   FOR  • 
The  MAGIC  SHOP,  30  N.  13th  St.,  Phila.,  Pa . 


lOc 


|Bo.ys*  Own  Toy  Maker 

V^  Tells  how  to  make  a  Talking   Machine,  Camera,    Electrical 
^Motor,  Bicycle  Boat,  Canoe,  Boomerang,  Bobsled,  Wind  Mill. 
I  Microscope,  Water  Wheel  and  Motor,  Stilts,  Toboggan,    Snow 
_„  _    _    .Jcoasterand  Sail  Boat,  Telephone.  Electric  Bell.  Railroad  Wind 
*wH>«>*  iM  Mobile.  Paddle  Raft,  Traps.  Kites. etc.     All  tOc,  postpaid. 

J.  C.  Uorn,  737  So.  Dearborn  St.,  Dept.  84,  Chicago,  III. 


Girls — Girls — Nothing  But  Girls 

Classy  pictures  of  beautiful  women   in  natural 
and  entrancing  poses.    Really  delightful.    They 
will    increase    your    heart    beats     (if    you    aie 
human).     Just  the  kind  of  pictures  that  you 
may  have  been  looking  for.     A  fascinating  set 
of   pictures   sent    in    plain    wrappei    for 
50c.    (stamps  or  money  order).     Order  a 
set  and  you  will  want  more  of  them. 
BRONX  BUir  ClUB      417  E.  151stSt..  New  York 


Furniture  On  Credit 

Write  for  Mammoth  Bargain 

Book  picturing  4,918  articles 

SPIEGEL,   MAY,   STERN    CO. 

1299  West  35th  Street,  Chicago 


THE    PANDI  CURATOR 


i^ma^"^ "rt"7  discovery  '•  tt«  most  Important  health  Invention  of  the  century    1 1 
ikes  and  rejuvenates  the  Human  Body     It  produces  normal  spines      It  frees 


SOLICITOR  OF  PATENTS 

25  yearsexperience.  8  years  examiner  U.S.  Patent  Office 

EDWARD  E.  CLEMENT 

Attorney   at  Law 

McLachlen  Building  Washington,  D.  C. 

Reference*:  American  Nat  I  Bank  -  McLachlen  Bank  g  Corp'n 


THE 

CORONAI 

A  Typewriter  for 
Personal  Use 

HIS  sturdy  ma- 
J_  chine  marks  the 
greatest  advance  in 
typewriter  building 
since  the  introduction  of  visible  writing. 
For,  not  only  is  it  a  complete  modern 
typewriter    in   every  detail  —  from    back 
spacer    to    stenciling    device  —  but    it    is 
the  lightest  and  most  compact  standard 
typewriter  ever  made. 

It  is  universally  accepted  as  the  logical 
machine  for  personal  use,  in  the  home  or 
on  the  road.    Because  of  the  simplicity 
of  its  construction,  it  weighs  but  6  Ibs. 
or  with  case,  8%  Ibs.    When  folded  it 
fits  into  the  drawer  of  a  desk  or  a 
corner  of  your  suitcase. 

BookleiX  rjili  brino  full  information. 

CORONA  TYPEWRITER  CO.,  Inc. 

GROTON  N.  Y. 
New  Yoik  Office: 

141  West  42nd  St. 


2  Dollars  a  Month 

Buys  a  Standard   Typewriter 

Your  choice  of  late  style  Visibles  etc 
Prices  lower  than  other  cash  prices. 
Perfect  Machines  only  Guaranteed 
Do  not  buy  a  machine  until  you  have 
my  hargam  prices  and  terms. 

Write  to-day 

HARRY  A.  SMITH 

R.  805-231  N   5th  Ave.,  Chicago,  III. 


OVER  100,000   IN  USE 

Mostly  sold  through  recommendation 
For  Personal  Desk  or  General  Oli.rt 
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Wireless  Amateurs 

Thirty 
Lessons 

Wireless 
Telegraphy 

By 
A.  P.  Morgan 

25  Gents 

Postpaid 

Contains  just  the 
information  that 
every  amateur 
should  have. 
Covers  the  fun- 
damental prin- 
ciples of  elec- 
tricity and  wireless  telegraphy,  with  a  concise 
description  of  each  part  of  the  apparatus,  show- 
ing their  purpose  and  action  in  connection  with 
the  complete  outfit 

Amateur's  Wireless 
Handy  Book. 

The  handiest  and  most  useful  book  for  the  wfre- 
less  operator,  amateur  or  professional,  ever  pub- 
lished. 

What  It  Will  Do  for  You. 

Contains  a  complete  list  of  wireless  call  letters, 
1,500  in  all,  enabling  you  to  locate  the  origin  of 
any  certain  call  immediately  ;  also  the  owner  of 
the  station  or  ship  and  power  rating.  The  Morse 
and  Continental  Codes  are  shown  on  two  large 
full  page  charts  so  that  they  can  be  read  from  a 
distance,  also,  a  B.eginner'8  Speed  Chart  so  ar- 
ranged to  assist  in  learning  the  Codes  quickly. 

All  the  abbreviations  used  by  operators  to 
save  time  and 
labor.  And  last 
but  not  least 
over  100  Hook- 
ups and  Dia- 
grams. No 
matter  what  in- 
struments you 
have  you  will 
find  a  perfect 
hook-up  that 
works  in  this 
book.  Blank 
pages  are  pro- 
vided for  keep- 
ing a  record  of 
your  own  hook- 
ups. 

25  Gents 

Postpaid. 

MODERN  PUB.  CO.,  BOOK  DEPT. 

32  Union  Square,  N.  Y.  C. 


Do  You  Know  How 


Figure  the  number  of  turns  of  wire 
required  for  the  primary  of  a  trans- 
former of  any  size  ? 

Design  and  build  a  magnetic  leakage 
transformer  ? 

Build  an  induction  coil  to  give  a 
heavy,  one-inch  spark  with  only  a 
pound  of  wire  in  its  secondary  ? 


(tnttalrurtum  of  Induction 


!    ILLUSTKAT1 


PRICE    25    CENTS 


This 
book  at 

25  cents 

will  tell 
you  how 


New  Revised  Third  Edition 

Construction  of  Induction 
Coils  and  Transformers 

By  Thomas  Stanley  Curtis 


Contains  information  hitherto  unpublished  in 
book  form,  written  for  the  amateur  in  plain 
English;  practical  instructions  for  building 
high -and-low- voltage,  magnetic  leakage,  high 
frequency,  and  ether  special  transformers; 
interrupters,  condensers,  gaps,  etc.  Also 
chapter  on  high  frequency  experiments. 


Published  by 


The  Modern  Publishing  Co. 

32  Union  Square          New  York 
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This  Book  Will  Show  You  How  to 
Make  Things  Electrical 


Complete  Directions  For  Building  Over  100  Pieces  of  Electrical 
Apparatus  Together  With  a  Series  of  Electrical  Experiments 

A  Workshop  Manual  for  the  student  or  experimenter  showing  the  construction  of 
erything  electrical,  from  a  simple  battery  cell  to  an  electric  starter  for  a  balky  horse, 

luding  such  useful  household  appliances  as  Motors,  Electric  Toasters,  Stoves,  Clocks,  Bell  Trans- 


even 

inch 

formers,  Immersion  Water  Heater,  Soldering  Iron,  etc.     In  addition  to  a  wide  range  of  new  and  novel 

devices  that  every  experimenter  would  like  to  know  how  to  make. 

Clear,  concise  directions  and  over  180  careful  drawings  are  features  of  this  book  that  should  not 
be  overlooked. 

No  other  work  contains  in  such  compact  form  as  many  up-to-date  designs  of  apparatus  that  can 
be  made  by  the  experimenter  of  ordinary  ability.     Only  ordinary  tools  are  required  to  do  the  work. 

Read  This  List   of  Articles   Covered 


To  Take  Your  Photograph.  Photographing  Birds.  Fir- 
ing Flashlights  Electrically.  Homemade  Device  for  Print- 
ing Pictures.  Ruby  Lamp  for  Dark  Room.  Construction 
of  a  Dry  Cell.  Homemade  Battery.  Gravity  Battery. 
Crow  Foot  Gravity  Battery.  Closed  Circuit  Cell.  Bichro- 
mate Cell.  Storage  Batteries.  Adjustable  Water  Rheostat. 
A  Simple  Magnet  Motor.  How  to  Build  a  Simple  Electric 
Motor.  Miniature  Alternating  Current  Motor.  Construc- 
tion of  a  Laminated  Motor.  How  to  Build  a  Y*  Horsepower 
Motor  Without  Castings.  Simple  Controller  for  Toy 
Motors.  How  to  Vary  Power  from  Dry  Cell  Set.  How  to 
Make  a  Direct  Current  Dynamo.  To  Make  a  Small 
Magneto.  To  Make  a  Selenium  Cell.  Watch  Demagneti- 
zer.  Apparatus  for  Demagnetizing.  A  Simple  Static 
Machine.  Odd  Static  Generator.  Reversing  Switch 
Reversing  the  Polarity.  A  Simple  Circuit  Breaker.  An 
Odd  Telegraph  Set.  Telegraph  Sounder  From  an  Old  Bell. 
Telegraph  Key.  How  to  Make  a  Polarized  Relay.  To 
Make  a  Simple  One-way  Telephone.  How  to  Make  an 
Electric  Bell.  High  Water  Alarm.  A  Water  Level  Indicator. 
Homemade  Cash  Drawer  Alarm.  Electric  Bedroom  Alarm. 
Burglar  Alarm  Circuit.  Door  and  Window  Alarm  Con- 
tacts. Combined  Call  Bell  &v*  Burglar  Alarm.  A  Simple 
Door  Alarm.  Door  Alarm.  Office  Bell.  Open  Door 
Alarm.  Tell-tale  for  the  Ice  Box  Drip  Pan.  Mail  Box 
Alarm.  Bell  as  Shocking  Device.  Shocking  Outfit  from 
Electric  Engine.  How  to  Construct  a  Shocking  Coil.  How 
to  Build  a  Simple  Induction  Coil.  The  Magic  Buzz  Saw. 
Shocking  Push  Button.  A  Step  Down  Transformer.  A 
Simple  Transformer.  Two  Hundred  Watt  Closed  Core 


Transformer.  How  to  Make  a  Bell  Ringing  Transformer. 
Construction  of  Ring  and  Core  Type  Transformers. 
Construction  of  a  Tesla  High-frequency  Apparatus.  How 
Electrical  Clock  Operates.  An  Electric  Pendulum  Clock. 
How  to  Make  an  Electric  Furnace.  Portable  Electric 
Heater.  Electric  Stove  and  Toaster.  How  to  Build  an 
Electric  Toaster.  Immersion  Water  Heater.  A  Simple 
Arc  Lamp.  Making  an  Arc  Lamp.  How  to  Make  A 
Speaking  Arc.  How  to  Make  an  Electric  Gas  Lighter. 
Construction  of  a  Simple  Michrophone.  Simple  Galvano- 
meter. Making  a  Galvanometer.  A  Hot  Wire  Meter. 
Unique  Ammeter.  How  to  Make  a  Direct  Current  Am- 
meter. Electric  Soldering  Iron.  Wind  Direction  Indicator. 
Wind  Vane  Indicator.  Leyden  Jar  Made  From  a  Fruit 
Jar.  Construction  of  an  Adjustable  Condenser.  How  to 
Build  a  Variable  Condenser.  Rectifier.  Electrolytic 
Rectifier.  Wehnelt  Interrupter.  Luminous  Goblet. 
Rotating  Spiral.  Interesting  Experiments  in  Magnetism. 
The  Magic  Toboggan  Slide.  The  Traveling  Wheel.  To 
Make  an  Electrophorus.  Shocking  Money.  Barlow's 
Wheel.  Electro-Magnetic  Rotation  Experiments.  Experi- 
mental Geissler  Tube.  Formation  of  Imitation  Crystals. 
Simple  Experiments  With  Electricity.  The  Magnetic 
Navy.  Electric  Fortune  Teller.  The  Dancing  Doll.  A 
Test  Bell.  An  Electrical  Scarecrow.  Electric  Starter  For 
Balky  Horses.  Bed  Warmer.  Electric  Counting  Machine. 
Homemade  Night  Watch  Lamp.  Hearing  the  Telephone 
Bell.  To  Make  Bell  Strike  the  Hours.  Electric  Bell 
Attachment  for  Dark  Board.  Turns  the  Fan  Off.  Clock 
Operated  Time  Switch.  Floor  Tread  Switch.  Steps  Turn 
Off  Cellar  Lights. 


200  Pages,  Price  $1.50  Postpaid,  184  Illustrations 

Send  for  this  book  today.     Our  offer  of  "Money  refunded  if  not  satisfactory"  protects  you  if  it  is  not  what  you  want. 

MODERN  PUBLISHING  CO.,  BOOK  DEPT. 

32  UNION  SQUARE,  NEW  YORK,  N.  Y. 
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brow  Away 


For  over  three  years  European  motorists  htra  been 
g«:ir.g  from  10,000  to  15,000  miles  out  of  their  tires 
by  -half-soling"  them  with  Steel  Studded  Treads. 

In  eight  months  20.000   American  motorists  hare 
followed  their  example  and  are  **¥!•«  $50.  to  *200. 
a  year  in  tire  expense. 
Ufa  chin  AH  4nnrnual    wi'hf'Jt    a    cent    deposit, 

We  snip  on  approval  prgpay  the  «*«&$  and 

allow  you  to  be  the  judge. 

Durable  Treads  double  the  life  of  your  tires  and 
are  =old  under  a  signed  guarantee  for  5000  miles 
without  puncture.  Applied  in  your  own  garage  in 
thirty  minutes. 

^norial  Hierftimt  offered  to  motorists  in  new 
Special  Uliguum  territory  on  first  shipment 
direct  from  factory.  A  postal  will  get  full  informa- 
tion and  sample  within  a  week.  State  size  of  tires. 

Don't  wait—  write  today.  Address  nearest  factory  office. 

THE   COLORADO   TIRE   &  LEATHFR    CO. 

33IQ  West  Austin  Ave.,  Chicago,  lit.      1338  Acoma  St..  Denver.  Colo. 


sible  typewriter,  guaranteed  10  years. 
i-s  wonderful  machine  will  do  anything  that 
— ">•  hundred  dollar  machine  will  do  and  mar* 
-Dooi  beaotifn],  eTen  work  Almost  impossible  to  yet  oat 
of  order.  You  save  {£5  by-  buying-  direct  from  the  factory. 
For  only  S3  down  we  will  send  typewriter  on  approval  for 

If  MtisfiedylPca^T^'b.^ftle11*1'  f 

FREE!      Leatherette  Carrying  Case 

with  brass  kx-ks  ar.d  trimmings  will  be  e*nt  to  those  who 
order  promptly.    Write  TODAY  for  Free  Catalog   FoluerT 

Galesburg  Writing  Machine  Co.,  Dept  Ml    .alssbure.  III. 


R« 
i 

^  *•* 


Raises   and  lowers  8 
in.  Slides  14  inches 
in  front  of  window. 
Nickeled  fixtures. 
Bevel  plate  mirror. 
Turns  on  Swivel. 
Excellent  Xmas  Gift 
4     }      Dealers  or  agents 
write  for  terms 


ADJUSTABLE   SHAVING 
AND  DRESSING  GLASS 

Price  Delivered 

6  in.   Diam.  $2 

7  in.  Diam.  $3 
7  in.  Dblc.    $5 

(1  side  magnifying 

1  side  flat) 

Money  back  if  not 

satisfied. 


Rite-Lite  Glass  Co.,    264  N.  Salina  St.,    Syracuse,  N.  Y. 


$4  Per  Month  Buys  This 
Visible    OLIVER    TYPEWRITER 

N,  :!:!:•„.-    Pour.— FT e^    Trial.      lx  <-    ::-..-•. 


Typewriters  Dist.  Syndicate 

16S-y61  N.  Michigan  Blvd. .Chicago 


From  one  end  you  can  get  one 
gallon  filtered  Water,  pure  as 
crystal,  every  two  minutes, 
and  from  the  other  end  the  full 
hydrant  supply  rushe«  through 
and  claiming  the  stone  erery  time 
used.  Anyone  csn  stuch  it  with- 
out tool*  or  without  disturbins  the 
r«eul»r  supply. 

BflhierMff.  Co. 


Power  f  or  Yot 


Power  from  within!  Strength  that  is  more  than  mere 
MajHilai  Bin  ML  Hi  ill  strer.st-h  ot  MHMtMalot  now  within  your 
reach  through  the  White  Cross  t-lectric  Vibrator.  Drive  outtba-. 
tired  feelingt  You  can  be  strong  and  healthy  if  you  will. 

Write  for  FREE  BOOK  ^^d 

cddress  on  a  letter  or  a  post  card  is  enough,  and  we  wiU  send 

&°aUuty.*°  "if  telir?ou1all^™oat  the'wonders  of  vibration  and 
what  it  may  do  for  you.  It's  free—if  you  writ*  atoooe. 

mithCo.,  1100  S.  Wabaah  Av.  De*k  1401Chic««o 


$15.00  Per  Month  Buys  this  Motorcycle 


A  GENUINE  S2OO 


WITH  FREE  EHS'KE  IDLER 
ALL  1915  IMPBOHMEXIS 


Rider    Agents    Wanted    to   ride   the   Peerless 

Jr.  while  paying  at  the  rate  of  $15.00  per  month. 

Special  Introductory  Price  Now  $149  TV      -:, 

month   for  only  six  months.     Write  quick  for  catalog  and 
full  deUfls  of  this  big  special  Peerless  Jr.  Motorcycle  offer. 


3  of  every  4  new  motorcycles  carry  Goodyear  Motor- 
cycle Tires.  Goodyear  Tires  hold  every  world's  record 
for  speed  and  endurance,  amateur  and  professional. 
That's  proof  enough  they  stand  the  strain  and  grind  of 
curves,  heavy  loads,  rough  roads  and  hills.  Write  for 
book  telling  why  these  famous  motorcycle  tires  are  better. 
THE  GOODYEAR  TIRE  &  RUBBER  COMPANY,  Akron,  Ohio 

Makers   of   Goodyear   Xo-Rim-Cut  Automobile   Tires. 

MAKE  YOUR  BIKE  A 
»      MOTORCYCLE 

at     small    cost  by    using    our   Attachable   outfit. 
T3    ANY  BICYCLE.     Easily  attached.    No  special 
tools    required.        Write    todav  for   bargain  list    and 

FREE  BOOK  fcbiK«£EwEi3± 

cycles,  ill  make*,  new  and  «econd  hand.  $35  and  up. 

SHAW  MANUFACTURING  CO. 
Dtpt.  36  -  •  Galssburg,  Kansas 


and  jtnunr  you  b 
you  can.prav*  bef 


iu  can  prove  before  accepting. 

DELIVERED    FREE    ON    APPROVAL  and  SO  dttVI> 
trial.    No  exwi*e  to  you  if  you  do  not  wish  to  keep  it. 
LOW   FACTORY   COST,    great    improvement?  aaJ 

cles.TlltCS?soj»dries  and  parts,  an  j 


Autod 

hot  buy  until  you  know  what  we  can  do  for  you. 
MEAD    CYCLE     CO.     DEFT.     K-1M,     CHICAGO 


TYPEWRITERS^ 


At  r4  to  y^  Manufacturers'  Prices 

'erwoods.  Reminztons,  L  C.Smitbs,  Olivers 
ll  makes.     Your  choice  of  any  make  it  a 
barpun.     First  class  condition  euaranieed.   10 

days'  free  trial.  <-•..•!:  paymer.ts  or  cash.  Rc'.i 
^  _  is  applied  on  price.  Write  today  for  catalog  iflS 
TYPEWRITER  EMPORIUM.  34-36  W.  Lake  Street 


3  Big  Entertainer  li^-g^j 

J  Mag,,.   15. Tricks  with  cJbTlB  Joasts^T 


Comsc   Recitations.    SMdnolocnes.  *2  Fur.ny 
Readings.  A!so  Checken.  Chos.  Dominoes.  Fox 
i  and  Geese.  9  Men  Morris.    Ail  lOc.  po-tpaid. 

I.  C.  DORN.  708  So.  Dearborn   Str*«t,  Dspt.^9  Chicago,  Ilk 


POT  our  Mutual  Advantage  mention  Modern 


GREATEST    BOOK    FOR   SPORTING 

PEOPLE.  25  Pictures  of  Beautiful  Bouncing  Girls, 
20  Stories  of  Adventures.  100  Conundrums,  2O 
Sporty  Songs,  1  Book  on  Courtship,  20  new  Games. 
This  ent:re  Special  lot  for  oniy  23c.  or  3  lots  for 
SOc.  MODEL  PLB.  CO.,  Morfnn  Bldg.  rhfcago,  111. 

TYPEWRITER  PRICES  SMASHED 

Jfl==s" 

'  - 


Mechanics    when    writing    to    Advervlsers. 


MODERN  MECHANICS  for  JANUARY 


Worth-While  Books 

Here  are  some  books  that  will  receive  a  welcome  in  anyone's  library, 

for  they  are  useful,  reliable  and  instructive.    After  you  have  them  you 

will  wonder  how  you  ever  got  along  without  them. 


Munn's  Books  for  Men 

The  Scientific  American  Cyclopedia  of  Formulas. 
Partly  based  upon  the  twenty-eighth  edition  of 
"Scientific  American  Cyclopedia  of  Receipts,  Notes 
and  Queries."  Edited  by  Albert  A.  Hopkins, 
6l/2  x  8&  inches.  1U7T  pages.  200  illustrations. 
Clotn,  $5.00.  Half  morocco.  $6.50 

The    latest    and    most    complete    book    of    receipts 

Published,  containing  over  fifteen  thousand  selected 
ormulas  covering  nearly  every  branch  of  the  use- 
ful arts  and  industries.  Never  before  has  such  a 
large  collection  of  formulas,  useful  to  everyone, 
been  offered  to  the  public.  Those  engaged  in  any 
branch  of  industry  will  undoubtedly  find  in  this 
volume  much  that  is  of  practical  use  in  their  re- 
spective callings. 

Scientific  American  Reference  Book.  Compiled  and 
edited  by  Albert  A.  Hopkins  and  A.  Russell  Bond. 
5J4  x  8  inches.  Cloth.  597  pages.  1000  illustra- 
tions. $1.50 
A  handy,  compact,  reliable  and  up-to-date  volume 
for  every-day  reference,  containing  a  remarkable  ag- 
gregation of  facts,  statistics  and  readable  informa- 
tion along  industrial,  commercial,  scientific  and 
mechanical  lines  of  interest  to  everyone.  If  in- 
fo-mation  regarding  anything  of  present  day  interest 
is  wanted,  it  is  almost  certain  to  be  found  in  this 
volume. 

Monoplanes  and  Biplanes.  Their  Design,  Construc- 
tion and  Operation.  The  application  of  aerody- 
namic theory,  with  a  complete  description  and  com- 
parison of  the  notable  types.  By  Grover  Cleveland 
Loening,  B.Sc.,  A.M.,  C.E.  6Y4  x  8%  inches. 
Cloth.  331  pages.  278  illustrations.  $2.50 

This  work  covers  the  entire  subject  of  the  aero- 
plane, its  design  and  the  theory  on  which  its  design 
is  based,  and  contains  a  detailed  description  and 
discussion  of  thirty-eight  of  the  more  highly  suc- 
cessful types. 

Handy  Man's  Workshop  and  Laboratory.  Compiled 
and  edited  "by  A.  Russell  Bond.  6  x  8J4  inches. 
Cloth.  467  pages.  370  illustrations.  $2.00 

A  compilation  of  hundreds  of  valuable  sugges- 
tions and  ingenious  ideas  for  the  mechanic  and 
those  mechanically  inclined.  The  suggestions  are 
practical  and  the  solutions  to  which  they  refer  are 
of  frequent  occurrence.  It  may  be  regarded  as 
the  best  collection  of  ideas  of  resourceful  men  pub- 
lished. 

Home  Mechanics  for  Amateurs.  By  George  M.  Hop- 
kins. 6  x  8J4  inches.  Cloth.  370  pages.  326 
illustrations.  $1.50 

This  is  a  thoroughly  practical  work  by  the  most 
noted  amateur  experimenter  in  America.  It  appeals 
to  the  boy  as  well  as  the  more  mature  amateur  and 
tells  how  to  make,  at  small  expense,  many  useful 
articles  for  the  home  and  workshop. 

Experimental  Science.  Elementary,  Practical  and 
Experimental  Physics.  By  George  M.  Hopkins.  2 
volumes.  e%  x  9%  inches.  Cloth.  1105  pages. 
918  illustrations.  $5.00 

This  work  treats  on  the  various  topics  of  physics 
in  a  popular  and  practical  way  and  contains  a  fund 
of  trustworthy  scientific  information,  presented  in  a 
clear  and  simple  stvle.  In  the  latest  edition,  the 
scope  of  the  work  has  been  broadened,  presenting 
the  more  recent  developments  in  modern  science, 
which  will  assist  the  reader  in  comprehending  the 
great  scientific  questions  of  the  day. 


Munn's  Books  for  Boys* 

The  Scientific  American  Boy,  or  The  Camp  at  Wil- 
low Clump  Island.  By  A.  Russell  Bond.  6  x  8J4 
inches.  Cloth.  317  pages.  320  illustrations.  IS 
piates.  $2.00 

'ihis  is  a  story  of  outdoor  boy  life,  suggesting  a 
large  number  of  diversions,  which,  aside  from  af- 
fording entertainment,  will  stimulate  in  boys  the 
creative  spirit.  In  each  instance  complete  practical 
instructions  are  given  for  building  the  various 
articles. 

The  Scientific  American  Boy  at  School.  By  A.  Rus- 
sell Bond.  6  x  8J4  inches.  Cloth.  338  pages. 
314  illustrations.  $2.00 

This  is  a  sequel  to  "The  Scientific  American 
Boy"  and  describes  in  detail  how  to  build  various 
devices  and  apparatus  particularly  for  outdoor  use. 
An  ideal  book  for  boys,  written  in  story  form, 
which  makes  it  interesting  as  well  as  instructive. 
The  constructions  are  fully  within  the  scope  of  the 
average  boy. 

With  the  Men  Who  Do  Things.  By  A.  Russell 
Bond.  5J4  x  8J4  inches.  Cloth.  275  pages.  Ill 
illustrations,  including  58  page-plates  and  colored 
frontispiece.  $1.50,  postpaid  $1.65 

Recounting  the  adventures  of  two  young  lads 
who  spend  a  summer  vacation  seeing  the  engi- 
neering wonders  of  New  York.  We  find  them  with 
the  ironworker  far  above  the  city,  with  the  founda- 
tion builder  deep  underground,  with  the  "sand 
hog,"  driving  tunnels  under  water  through  quick- 
sand, and  in  a  score  of  other  novel  situations.  A 
story  full  of  live  interest  and  thrilling  experiences, 
telling  in  a  boy's  own  way  what  every  boy  wants 
to  know. 

Pick,  Shovel  and  Pluck.  Further  experiences  "With 
the  Men  Who  Do  Things."  By  A.  Russell  Bond. 
5J4  x  8%  inches.  Cloth.  255  pages.  110  illus- 
trations, including  58  page-plates  and  colored  fron- 
tispiece. $1.50,  postpaid  $1.65 
A  companion  volume  to  "With  the  Men  Who  Do 
Things,"  taking  the  same  two  boys  through  a  new 
series  of  engineering  experiences.  A  fascinating 
and  instructive  book  for  boys,  relating  how  many 
big  things  in  engineering  line  have  been  accom- 
plished. , 
Magic,  Stage  Illusions  and  Scientific  Diversions, 
including  Trick  Photography.  Compiled  and  edited 
by  Albert  A.  Hopkins.  With  an  introduction  bv 
Henry  Ridgely  Evans.  7  x  10  inches.  Cloth. 
556  pages.  400  illustrations.  $2.50 
This  very  interesting  volume  is  acknowledged  to 
be  the  standard  work  on  magic.  It  appeals  to  the 
professional  and  amateur  alike.  The  illusions  are 
all  explained  in  detail  showing  exactly  how  the 
tricks  are  performed. 

The  Bullet's  Flight  from  Powder  to  Target.  The 
internal  and  external  ballistics  of  small  arms.  A 
study  of  rifle  shooting  with  the  personal  element  ex- 
cluded, disclosing  the  cause  of  the  error  at  target. 
By  F.  W.  Mann,  B.?c.,  M.D.  7^  x  9&  inches. 
Cloth.  384  pages.  188  plates.  $4.00 

A  thoroughly  practical  treatise  on  the  subject  of 
rifle  shooting  and  gives  the  cause  of  error  at  target 
as  studied  out  by  the  author  from  the  results  of 
thirty-eight  years  of  experimenting  and  study. 
Everv  man  interested  in  rifle  shooting  should  have 
this  book  for  reference 


Any  of  these  books  would  make  a  very  desirable  Christmas 
gift  for  a  friend. 

MUNN  &  COMPANY,  Inc.,  Publishers 

361  BROADWAY  NEW  YORK,  N.  Y. 
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Patents 


who  require  financial  aid  to  obtain  patents. 


Trade  Marks  and 
Copyrights    Secured 
or    Fee    Returned 
Special    Offer  —  Free    Search    of    Patent    Office    Records 

Send  us  a  model  or  sketch  and  description  of  your  invention,  and  we  will  make  a 
Free  Search  of  the  Patent  Office  Records  to  ascertain  if  it  is  patentable.  If  we  report 
the  invention  patentable,  we  will  guarantee  to  obtain  a  patent  or  return  our  fee, 
and  furnish  a  certificate  of  patentability  backed  by  a  bonded  contract  to  that  effect. 

This  Certificate  of  Patentability  will   protect  the   inventor   and  serve  as  proof  of 
the  invention  until  the  case  can  be  filed  in  the  U.  S.  Patent  Office. 

Our  Five  Books  Hailed  Free 

(SEE  COUPON  BELOW) 

to  any  address.  Send  for  these  books  —  the  finest 
publications  ever  issued  for  free  distribution. 

How  to  Obtain  a  Patent 
Our  illustrated  eighty-page  Guide  Book  is  a  book 
of  reference   for   inventors,   and  contains   100   me- 
chanical movements  illustrated  and  described. 

Money  in  Patents 

Tells  how  to  invent  for  profit,  and  give*  history 
of  successful  inventions. 

What  to  Invent 

Contains  a  valuable   LIST   OF   INVENTIONS 

"WANTED  and  suggestions,  concerning  profitable 
fields  of  invention;  also  information  regarding 
prizes  offered  for  inventions,  among  whick  is 

Prize  of  One  Million  Dollars 
offered  for  one  invention,  and  $10,000  for  others. 

Patents  That  Pay 

Contains  letters  from  our  clients  who  have 
built  up  profitable  enterprises  founded  upon  patents 
procured  by  us;  also  endorsements  from  prominent 
inventors,  manufacturers.  Senators,  Congressmen, 
Governors,  etc. 

We  Advertise  Our  Clients'  Inventions 
Free 

_  In  a  list  of  Sunday  newspapers  with  two  million 
circulation,  in  manufacturers'  journals  and  in  the 
World's  Progress.  Sample  Copy  Free.  We  save 
you  time  and  money  in  securing  patents.  After  the 
patent  is  granted  we  assist  you  TO  SELL  YOUR 

Foreign  Patents 

WE  HAVE  DIRECT  AGENCIES  IN  ALL  THE 
PRINCIPAL  FOREIGN  COUNTRIES  and  secure 
FOREIGN  PATENTS  in  the  shortest  possible 
TIME  and  at  the  LOWEST  COST.  Write  for  our 
Illustrated  Guide  Book  on  Foreign  Patents,  sent 
free  to  any  address. 


VICTOR     BUILOINH 

Our  new  $150,000  building  opposite  U.   S.   Patent  Office 
SPECIALLY  ERECTED  by  u»  for  OUK  own  UM 


WANTED    NEW    IDEAS 


Send  for  LIST  OP  PATENT  BUYERS  who  consult  u 
ents.  Contains  requests  from  MANUFACTURERS, 
and  PROMOTKRS  for  patents  secured  by  us,  and 


when  purchasing  pat- 
MAIL, ORDER  HOUSES 
suggestions  as  to  New 


Ideas  they  wish  to  purchase.  We  invite  manufacturers  and  promoters  to 
address  our  Sales  Department  regarding?  the  purchase  or  leasing:  of  a 
number  of  meritorious  patents  secured  by  us. 

-  REFERENCES  - 


D.  C. ;  Chamber  of  Commerce,  Washington, 
gton,  D.  C. ;  Smethport  Glass  Co.,  Smethport, 
Co.,  Sheboyeau,  Wis.;  National  Savings  and 


Second  National  Bank,  Washington,  D.  C. ;  Union  Savings  Bank,  Washing! 
D.  C. ;  Pitner  Gasoline  Lighting  Co.,  Chicago,  111.;  R,  G.  Dun  &  Co.,  Washin 
Pa.;  The  Melvin   Gauge  and  Signal  Co.,   Scranton,  Pa.;  M    Winter  Lumber 
Trust  Co.,  Washington,  D.  C. 

-  FREE     COUPON ! 

VICTOR  J.  EVANS  &  CO.,    Patent  Attorneys 

NEW  YORK  OFFICE*:  IW-II!  »nu4wu,  PHILADELPHIA  AFFIorS     I4tt  OfeMtaHt  B*w* 

Main    Offices:    760  9th  Street,  N.  W.,  WASHINGTON,  D.  C. 


GENTLEMEN:     Please  send  me 


OF  CHABGH  your  FTTE  Books  as  described  above. 
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$9,000 
I  offered 

_  _  r  certain  inventions.  Book  "How  to 
Obtain  a  Pat»nt"  and  "What  to  Invent" 
cnt  free.  Send  rcug'i  sketch  for  free  report  as 
D  patentability.  Patents>  advertised  for  sale  at  our 
xpense  in  Manufacturers'  Journals. 
CHANDLEE  &  CHANDLEE,  Pateni  Attorney* 

Established  16  years. 
1006  F  Street,  WASHINGTON,  D.  C. 


PATENT  YOUR  INVENTION 

Send  sketch  for  free  export  search  and  report  as  to 
patentability.  Books  on  inventions  and  patents,  and 
book  of  references  from  congressmen,  manufac- 
turers, bankers  and  inventors  sent  free. 

JOHN  S.   DUFFIE  &  CO. 

608  F  St.,  N.  W.,  Washington,  D.  C. 


MONEY  IN  PATENTS 

I  secure  your  patent  or  return  fee,  also  help  to  sell 

your  patent.     Write  for  free  booklet 
"How  to  get  your  patent  and  make  money  thereon" 

MANSELL  F.  MILLS 

Registered  U.  S.  Patent  Attorney, 
Commercial  National  Bank  Bldg.,  Washington,  D.  C. 


BUILD 
FORTUNES 
FOR  YOU 

Our  free  booklets  tell  how,  what  to  invent,  How 
To  CHOOSE  AN  ATTORNEY,  and  save  you  ID  oney  . 


PATENTS 


D.  SWIFT  &  co, 


PATENTS 


THAT  PROTECT  AND  PAY 
BOOKS.  ADVICE,  SEARCH  AND  i  17 
LIST  OF  INVENTIONS  WANTED  )  T 


17    17 

Hi  Hi 


Send  sketch  or  model  for  search.  Highest  References. 

Best  Results.          Promptness  Assured. 

WATSON  E.COLEMAN,  Patent  Lawyer 

622  F  Street,  N.  W.  Washington,  D.  C, 


INVENTORS! 

Write  for  list  of  inventions  wanted  and  FREE 
BOOK  on  patents;  European  War  has  made  United 
States  and  Canada  dependent  upon  their  own  manu- 
factures; this  is  YOUR  opportunity. 

H.  J.  SANDERS,  Registered  Patent  Attorney 

2  Webster  Building,       Van  Buren  and  LaSalle  Sts..       Chicago.  111. 


PAI  ;NTS 


C.  L.  PARKER 

Formerly  Member  Ex- 
amining   Corps,   U.    S. 

Patent  Office.  ( 
PATENT  LAWYERS 


WASHINGTON,  D!  C. 

Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook    tot-   Inventors,  "Protecting,    Exploiting 

and  Selling  Inventions"  sent  free  upou  request. 


If  you  have  an  invention  which  you  wish 
to  patent  you  can  write  fully  and  freely 
to  Munn  &  Co.  for  advice  in  regard '  to 
the  best  way  of  obtaining  protection. 
Please  send  sketches  or  a  model  of  your 
invention  and  a  description  of  the  device, 
explaining  its  operation. 
All  communications  are  strictly  confiden- 
tial. *  Our  vast  practice,  extending  over 
a  period  of  nearly  seventy  years,  enables 
us  in  many  cases  to  advise  in  regard  to 
patentability  -without  any  expense  to  the 
client.  Our  Hand-Book  on  Patents  is 
sent  free  on  request.  This  explains  our 
methods,  terms,  etc.,  in  regard  to  Patents, 
Trade  Marks,  Foreign  Patents,  etc. 

All  patents  secured   through   us  are    described  without 
cost  to  the  patentee  in  tne  SCIENTIFIC  AMERICAN. 

MUNN    &>    COMPANY 

SOLICITORS    OF     PATENTS 

351  ^BROADWAY,     NEW     YORK 
and  625  F   STREET.  WASHINGTON,  D.  C. 


For  Interesting  and  Valuable  Information  about 

PATENTS  WANTED 

and  bought  by  manufacturers,  send  6  ^cents 
postage    for    large    illustrated    paper    Visible 
Results  and  Terms  Book. 
R.  S.  &  A.  B.  LACEY,  Dept.  6,  Washington,  D.  C.        Estab.  1869 


MASON,  FENWICK  &  LAWRENCE 

hinnton.  0.  C..     New  York  City.     Chicago.  III. 
Established  over  half  a  century.  BOOKLET  FREE 

Reference:  McLachlen  Hank's  Corp.,  Wash.,  I).  C. 


S 


PATFNT  WHAT  YOU  INVENT.  It 
I*  •  tl^  I  may  be  valuable.  Write  me.  No. 
attorney's  fee  until  patent  is  allowed.  Estab.  1882. 
"Inventor's  Guide"  FREE.  Franklin  H.  Hough, 
527  Loan  &  Trust  Bldg.,  Washington.  D.  C. 


EXPERIMENTORS  —    INVENTORS 

Let  us  develop  your  inventions  and  make  your 
working  models. 

Our  well  equipped  shop  and  staff  of  experienced 
model  builders  are  at  your  service. 

We    carry  a    complete  stock  of  gears.     Ship- 
ment made   same  day  order  received.     Send  4c 
in  stamps  for  booklet  Inventors'  Supplies. 
UNION  MODEL  WORKS.  Established   1882. 

117  S.  Clark  St.,  Chicago 


Protective  Patents 


procured  promptly.  Strictly  professional  ser- 
vice. No  fee  refund,  no  certificate  guarantee, 
no  so-called  prize  or  free  search  schemes  used  in 
our  business.  Inventor's  112  page  Blue  Book  on 
Patents  sent  on  request.  ROBB  &  ROBB,  240- 
244  Southern  Building,  Washington, D.  C. 
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W<3  n  t  e  d  —  I  d  e a  »s 

Inventors  !  Send  for  these 
RemarKable  TREE  BOOKS,  Today 


Complete  and  full  information  about  patents,  everything  1 
inventor  or  manufacturer  should  know,  has  been  included  in 
these  books.  Never  before  has  such  an  inexhaustible  fund  of 
valuable  information  been  at  the  inventor's  disposal.  Regard- 
less of  the  fact  that  the  compilation  of  this  information  cost  us 
thousands  of  dollars,  we  will  send  to  all  interested  persons  any 
or  all  of  these  books,  entirely  without  charge  or  obligation. 

"Millions  In  Patents" 


"What  Is  a  Trademark?" 

It  is  not  an  exaggeration  to  say  that  billions  of  dollars  have  been 
made  out  of  trademarks,  labels  and  copyrights.  He  who  can  fashion 
a  trademark  or  design  a  label  which  will  make  a  product  stand  out 
above  all  similar  products  is  indisputably  a  eenius  for  whose 
brains  the  world  offers  almost  unlimited  money. 

"Foreign  Patents" 

A  good  invention  is  bought  not  by  one  country  but  by  the  world. 
"Foreign  Patents"  shows  you  how  the  inventor  may  be  paid  by 
other  countries  and  other  peoples,  as  well  as  by  this  nation,  for 
his  ideas  and  his  inventions.  It  explains  how  we,  through  our 
representatives  in  the  capitals  of  the  world,  maintain  for  your  ben- 
efit an  endless  chain  of  opportunities  which,  if  you  take  advantage 
of  them,  will  girdle  the  earth  and  make  of  your  product  an  agent 
that  may  bring  back  to  you  rich  rewards. 

"Inventions  Needed 


"How  to  Get  Your  Patent  and  Your  Money" 

The  man  who  invents  needs  the  co-operation  of  the  man  who  in- 
vests. This  book,  132  pages,  is  a  guide  to  the  inventor.  It  de- 
scribes, according  to  the  teachings  of  our  experience  and  the  lessons 
of  men  made  rich  by  patents,  how  the  inventor  may  secure  money, 
the  right  amount  of  money,  for  the  device  which  his  brain  has 
constructed.  If  you  have  invented  something  and  desire  to  learn 
what  it  will  cost  you  to  get  your  patent  and  what  you  must  do 
to  find  your  market,  read  this  book. 

"Special  Bulletin  of  Patent  Buyers" 

This  bulletin,  52  pages,  contains  copies  of  hundreds  of  letters  from 
wealthy  men  who  are  seeking  to  purchase  patents.  Next  to  the  idea 
of  the  invention  itself,  the  most  valuable  thing  to  the  inventor  is  a 
hint  of  where  there  is  a  man  ready  to  buy  the  invention  or  to 
finance  the  inventor  so  that  his  device  can  be  readily  marketed. 
We  act  as  intermediary  without  one  cent  of  charge,  between 
the  man  who  invents  and  the  man  who  invests. 


"We   Secure    Reliable    Patents,    Trade   Marks.    Copyrights,    On  I  " »  —  —  •_  _w  —""I 

Most    Liberal    Terms    Ever    Offered  J  RANDOLPH    &    CO.. 

Send  Model  or  Sketch  and  description  of  your  invention   for  |  13°  F  st"  N-  w-  Washington,  D.  C.   | 

Free    Search    of    the    United    States    Patents  k   Gentlemen:    Please    send    me.    without    obligation   I 

I   on    my    part,    the    books    indicated    on    margin    of   I 
Rejected    and   Difficult    Cases    are    Our    Specialty  T  this  coupon.     (Write  on  margin  of  coupon,  names 


RANDOLPH      &      CO. 


books  desired.) 


130  F  St.,  N.  W., 


Washington,  D.  C.   J 


For  our  Mutual  Advantage  mentloi  Modern      Mechanics    when    writing    to    Advertise™. 


76 


MODERN  MECHANICS  for  JANUARY 


"Bov  READING  AND  BOY  WRITING  ' 


These  Classic 

"  Bronzkraf t " 

Book  Ends 

are  precisely  as  shown 
in  these  photographs, 
—  of  solid,  heavy 
composition,  with  a 
rich  verde  -  antique 
bronze  finish.  They 
stand  8  inches  to  10 
inches  high,  and  will 
lend  distinction  to 
any  library  or  living- 
room,  whether  sim- 
ply or  ornately  fur- 
nished. Each  Book 
End  has  a  felt  bottom 
so  that  moving  it 
about  will  not  mar 
the  finest  table.  They 
are  packed  carefully 
and  delivered  to  you 
at  your  door. 

If  you  wish  to  be 
really  astounded  at 
the  generosity  of  this 
offer,  go  to  the  lead- 
ing art  store  in  your 
city  and  ask  for  an 
expert's  opinion  of 
the  value  of  these 
Book  Ends. 


Gift  Offer 


ALMOST  too  good  to  be  true—  and  you  may  have  to  rub 
your  eyes  and  read  it  twice,  but  it  really  is  true:  Your 
choice  of  any  pair  of  these  Classic  "  Bronzkraf  t"  Book 
Ends,  reproducing  famous  masterpieces  of  ancient  and  modern 
sculpture,  absolutely  free,  all  charges  prepaid,  with  a  single 
year's  subscription  to  The  Craftsman  (excepting  the  Winged 
Victory,  which  requires  two)  as  stated  in  the  coupon  below. 

There  is  no  "catch"—  no  subterfuge—  no  masked  "charges  for  wrapping  and 
mailing.  Rea'd  this  through  to  the  end,  coupon  and  all;  and  note  that  you  are 
sending  your  subscription  to  us  with  the  distinct  proviso  that  if  either  the  magazine 
r  the  book  Lnds  are  not  precisely  as  represented—  indeed,  if  both  do  not  make 
you  supremely  happy,  your  remittance  will  be  instantly  returned,  and  you  may 
return  the  Book  Ends  to  us  at  our  expense. 

Or,  if  you  like,  call  at  the  Craftsman  Building.  in  New  York  or  the  Craftsman 
Shops  in  Boston  and  Washington,  see  and  examine  these  Book  Ends  yourself,  learn 
all  about  The  Craftsman,  and—  carry  off  the  Book  Ends  you  select,  or  have  them 
sent  to  you. 


"THE  WINGED  VICTORY"   (for  TWO  One-year  Ascriptions,  or  On*  Tvo-year  Subscription) 

»«  our  Mmtntl   Aivant*™  m.mtl.n  M.der.    Xeokaitea    when    wrltinf    to    Advertiwr.. 
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THE  CROUCHING  VENUS  " 


"  MEDITATION  " 


Your  Choice  of 


"  Bronzkraft  ' 


With  a  Subscription  to  The  Craftsman 

There  is  no  limitation  to  this  almost  unbelievable  offer.  There  is  only  one  warn- 
ing: if  you  want  these  Book  Ends  in  time  for  Christmas,  either  for  yourself  or  as  a 
gift,  better  not  take  any  chances — send  in  the  coupon  at  once. 

Can  you  imagine  anything  better  than  these  Book  Ends  for  a  Christmas  Gift? — 
anything  more  beautiful?  Apportion  these  Book  Ends  among  your  friends  accord- 
ing to  their  tastes  and  bent  of  mind — they  will  appreciate  the  subtle  compliment — 
they  will  go  into  raptures  over  the  exquisite  beauty  and  fitness  of  these  little  master- 
pieces,— and  they  will  always  be  the  object  of  admiration  on  the  library  table. 

And  so  with  The  Craftsman — you  pay  a  finely  flavored  tribute  to  any  friend  when 
you  present  a  subscription  to  The  Crajtsman — the  magazine  that  has  something  to 
say  and  says  it  well — referred  to  repeatedly  as  "the  most  worth-while  magazine  in 
America" — acclaimed  in  Europe  as  the  most  beautiful  magazine  published.  Each 
monthly  issue  is  really  a  book — a  book  rich  in  content  and  illustration — on  the  best 
that  is  being  done  to  make  our  homes,  our  houses,  our  cities,  our  schools,  our  lives, 
better  and  more  beautiful. 

We  offer  these  Book  Ends  for  a  double  reason, — because  they  are  in  splendid 
keeping  with  our  ambition  to  multiply  things  that  are  both  beautiful  and  useful; — 
and  because  this  will  help  us  to  gather  unto  ourselves  precisely  the  kind  of  readers 
who  will  fully  appreciate  The  Craftsman.  If  you  (and  the  friends  you  deem  worthy 
of  them)  succumb  to  the  charm  of  these  Book  Ends — you  are  certain  to  derive  great 
pleasure  from  reading  The  Craftsman. 

So  you  may  use  the  coupon  below  not  only  for  yourself  but  for  as  many  others  as 
you  wish  to  enrich  with  these  gifts.  Magazine  and  Book  Ends  may  go  to  separate 
addresses  if  you  prefer;  your  instructions  will 

be  carried  out  to  the  letter.     Write  us  in  any    i  COUPON 

form  you  like,  but  don't  omit  the  Coupon. 


Avenue,  becomes  your 
Clubhouse  when  you  be- 
come a  Craftsman  sub- 

Visit  the  famous  Furniture 
Shops,  the  Homibi,i:,i(rS 
Exposition  (four  floors), 
and  the  Craftsman  Res- 
taurant— that  allNew  York 
is  talking  about. 


Please  record  me  for  a  year's  subscription  (12  issues*  to  The  Craftsman,  be- 
ginning with  the  ..............  issue,  and  send  me  immediately,  absolutely  FREE, 

all  charges  prepaid,  the  pair  of  "  Bronzkraft  "  Book  Ends  entitled  ................ 


tli.  ii  •!  cither  the  magazine 

fense,  and  you  will  return  the  $3.00  immediately. 


(Signed)  .................................... 

(Address)  ............................... 


M.M.I 


"MERCURY,  SEATED"J 
For  our  Mttul  Advantage  mention  Modern    Mechanic*    when    writing    to    Advertisers. 
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ANY  OF  THE  ABOVE  BOOKS  SENT  POSTPAID  ON  RECEIPT  OF  PRICE. 

MODERN    PUBLISHING    CO.,   32   Union_Sguare,   New  York_ 
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Inquiries  from  Manufacturers  and  Other  Buyers  of  Patents 
Who  Are  Looking  for  Good  Ideas 

Protected  by  Owen  Patents 

Are  constantly  being  received.  Hundreds 
of  ideas  are  wanted—  a  market  exists  for 
them  today.  YOURS  may  be  one  of  them. 
Send  for  my  free  books  and  see  for  yourself 
—read  the  requests  for  inventions  pro- 
tected by  me.  Many  are  simple.  You 
can  help  supply  this  demand. 

As  soon  as  my  clients'  rights  are  protected  I  aid  in 
every  practicable  way,  without  charge,  to  sell.  Their 
applications  are  advertised  free  —  their  patents  are  called 
to  the  attention  of  the  proper  prospective  buyers  — 
every  necessary  thing  is  done.  Get  my  booklets  and  see. 

THESE  ARE  FREE 

You  will  incur  no  obligation  by  writing  me.  A  simple 
request  will  bring  them  to  you  —  the  finest,  most  reliable 
and  instructive  patent  books  published.  A  postal  will  do. 
"  Successful 


tageous    business    methods;    gives    references,    testimonials,    etc. 

"  Stennino-     Stones  "  _  S'ves  hundreds  of  hints  of  inventions 

wanted;   articles   from  interviews  of 

noted    authorities;    tells    the    truth    about   prizes    for    inventions. 

"Patent     Promotion"  -  *ells   vou   h°w  *°   sell;    why  some 
inventors    fail;  discusses  the  value 

of   your   idea;    how    I   aid   my   clients;    manufacturing    aids    fur- 
nished  you;    recent  successful  patents,   etc. 

You  will  also  be  sent  from  time  to  time,  as  new  inventions 
are  wanted,  full  information  concerning  them.  Only  in  this 
way  can  you  keep  up  to  date. 

Write  for    These    ToHUyHuftSSSSS 

confidential.    I  secure  patents  or  receive  no  compensation.    Your  work  will 
receive   my  personal   supervision  —  but  my  fees  are  no  higher  than  others. 

Results  Speak   Loudest—  But   Here  Are    Some    References 


Columbia  National  Bank, 

Washington,  D.  C. 
National  Locktile  Co.. 

Washington,   D.   C, 
The  Carnahan  Press, 
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National  Back  Co., 
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loungstown,  Ohio 
Whitehead  Hosiery  Mills. 

Burlington,  N.  C. 
Dickinson  Mfg.  Co., 
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Search  of  Records 

Send  sketch  or  model  of  your 
invention  for  free  search  of 
Patent  Office  Records  and 

report    on    patentability . 


A   LARGE  NUMBER   OF  OTHERS  IN  MY  BOOKLETS. 

RICHARD  B.  OWEN, 

Inventors    submitting     their    inventions    to  me    are    protected    in    a    tangible    manner    until   their    applications    are    filed. 


For  our  Mutual  Advantage  mention  Modern    Mechanics    when    writing    to    Advertisers. 
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The  Trained  Man  Directs 

In  war  or  in  peace,  the  man  who  leads  must  be  specially  trained. 
m  A  raw  recruit  can't  be  expected  to  direct  a  campaign,  nor  an  un- 

i  workman  the  construction  of  a  skyscraper. 

That's  the  work  of  trained  men— men  who  are  able,  because  of  their 
superior  knowledge  and  training,  to  successfully  command  others. 

Training  will  make  you  a  leader 

Training  is  the  only  difference  between  you  and  the  man  you  call  "boss." 
fiowledge  is  all  that  enables  him  to  hold  an  important  job  and  direct  the 
efforts  of  other  men  who  are  just  as  intelligent  as 
himself.     He's  specially  trained,  and  is  paid  big 
money  for  what  he  knows,  not  for  what  he  does. 

Decide  to  train  yourself  for  a  responsible,  well-paid  posi- 
tion—make up  your  mind  today  to  become  a  real  leader.  You 
can  do  it  easily,  in  your  spare  time  and  in  your  own  home. 

For  over  seventeen  years  the  American  School  has  been 
training  men  for  better  jobs  and  bigger  pay.  It  has  prepared 
thousands  for  entrance  into  the  big  resident  colleges.  It  has 
trained  even  more  in  all  branches  of  Engineering,  Business 
and  Law.  The  American  School  will  give  you  the  training 
you  need,  no  matter  where  you  live  or  what  you  do.  It  isn't 
necessary  to  give  up  your  work  while  learning,  and  you  can 
pay  for  your  course  as  you  progress. 

It's  the  first  step  toward  becoming 


I     .     Electrical  Engineer 
.     Elec.  Light  &  Power  Snpt.     . 

..Lawyer 

.  Business  Lair 

.     Hydroelectric  Engineer 
.     Telephone  Engineer 

.  Business  Manager 
.Auditor 

.     Architect 

.Accountant 

.     Architectural  Draftsman 

.CertTdPuhlicAce'nt 

.     Building  Contractor 
.     Building  Superintendent 
.     Structural  Engineer 

.Private  Secretary 
.Stenographer 
.Bookkeeper 

.  .  .  Structural  Draft-man 
...Mechanical  Engineer 

Fire  Ins.  Impertor 
Fire  Ins.  Adjuster 

...Mechanical  Draftsman 

Fire  Ins.  Expert 

...Civil  Engineer 

Sanitary  Engineer 

Plumber 

...Shop  Foreman 

Reclamation  Eng. 

....Shop  Superintendent 

.  Textile  rfoss 

....  Sheet  Metal  Draftsman 

.  .  College  Preparatory 

We  also  prepare  for  civil  »ervie 

«•  examinations  in  all 

engineering  snV 

Jectg 

NAME  

Fill  in  arid  mail  the  coupon — now! 
lined  man — a  man  who  directs. 


American  School 

J.     A.  of  Correspondence.  Chicago.  USA. 


This  school  has  no  connection  with  any  other  school  us/no  the 
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ANNOUNCEMENT 

ITH  the  present  issue,  this  magazine 
makes  its  initial  bow  to  the  public  under 
its  new  name,  MODERN  MECHANICS. 

The  publishers  have  realized  for  some  time 
that  the  former  name  of  "Popular  Electricity  and 
Modern  Mechanics"  was  so  long  as  to  be  un- 
wieldly  and  difficult  of  pronunciation;  hence  the 
change.  The  first  half  of  the  former  title  is  car- 
ried on  the  cover  only  of  this  issue  in  order  that 
readers  may  become  accustomed  to  the  new  name. 

The  editorial  policy  of  the  past  few  months 
will  be  extended  into  the  future  and  the  aim  will 
be  to  offer  the  readers  bright,  snappy  accounts  of 
all  that  is  new  and  interesting  in  the  field  of  elec- 
tricity, wireless,  mechanics  and  science.  The 
popular,  highly  illustrated  portion  comprises  the 
first  half  of  the  editorial  section,  while  the  re- 
mainder of  the  magazine  is  devoted  to  practical, 
"how-to-make"  and  "how-to-do"  hints  of  in- 
estimable value  to  the  handy  man  about  the 
house,  the  electrician,  the  mechanic  and  the  seri- 
ous investigator. 

The  Editors. 
December  15th,  1914. 
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Under  the  Sea  in  a  Submarine 

-\  hf  Thomas  Stanley  Curtis 


Illustrations  by   Waller  Parker. 


A  tiny  cockle  shell  of  steel,  manned  by  a  handful  of  intrepid  men;  its  approach  unseen,  unheralded;  its  hidden 
aim  striking  a  blow  that  crumples  the  mighty  dreatiraught  as  if  of  paper;  such  is  the  submarine  in  modern 
warfare.  But  If  this  wonder-craft  confined,  in  its  field  of  usefulness,  solely  to  the  destruction  of  life  and  property? 

In  this  story,  a  "landlubber"  tells  of  the  impressions  received  during  his  first  and  only  trip  on  board  a 
submarine  vessel  and  Incidentally  suggests  that  the  dream  of  the  immortal  Jules  Verne  is  soon  to  be  realized. 


RISING  above  the  waves,  two  slen- 
der tubes,  each  with  an  eye  in  its 
extremity  like  the  lantern  optic  of  some 
deep-sea  fish,  followed  by  an  elongated 
deck-like  superstructure  and  finally  the 
shining  whaleback  of  shining  steel — 
How  the  sight  brought  me  back  to  the 


boyhood  days  when,  with  my  beloved 
volume  of  "Twenty  Thousand  Leagues 
Under  the  Seas"  I  would  follow,  with 
tense  nerves,  the  exploits  of  the  intrepid 
Captain  Nemo  in  his  wonderful  sub- 
marine vessel  The  Nautilus. 

To  say  that  I  felt  like  a  second  Captain 
Nemo  as  I  practiced  a  feat  of  equilibri- 
um in  crossing  that  piece  of  lumber  of 
infinitesimal    width,    known    as   a   gang- 
plank, would  be  to  handle  the  truth  with 
extreme   carelessness  and,  as  this   is  to 
be  a  narrative  of  impressions,  each  inci- 
dent must  needs  be  related  with  all  frank- 
ness.   Therefore  truth  compels  me  to  say 
that  most  of  my  dignity  and  not  a  little 
of  my  courage  slipped  over  the  sides  .of 
the  gangplank  during  that  walk  of  twen- 
ty feet  from  the  wharf  to  the  craft. 
As  the  fiction  writers  say  "It  was 
in  the  cold,  gray  dawn  of  an  early 
\\       winter  morning."    It  was  cold  right 
enough    and    horribly    early — just 
M       before     sunrise,     in     fact  —  and, 
as    for    the    color    tone,    gray  apt- 
ly describes  it ;  gray  sky,  grayish- 
black   water,   gray   wharf   and   the 
sinister-appearing    fighting    ma- 
•chine   in   dull  gray,  on   which   I 
had  been  so  anxious  to  travel.    I 
say  "had  been,"  for  the  first  mis- 
givings arose  within  me  when  I 
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started  across  that  swaying  gangplank 
(also  of  gray).  Arriving  on  deck  my 
host,  in  command  of  the  submarine,  at- 
tempted to  counteract  the  effects  of  the 
gangplank  incident  by  assuring  me  that  I 
might  never  again  reach  terra  firma,  once 
I  had  started  in  to  investigate  the  mys- 
teries of  submarine  navigation.  Perhaps 
he  was  not  so  brutally  frank  in  his  mode 
of  expression  as  I  have  been — but  it 
made  little  difference.  I'd  have  taken  a 
chance  with  most  anything  rather  than 
go  back  over  that  gangplank. 

This  cheerful  little  formality  over  with, 
I  was  escorted  "below"  via  an  iron  lad- 
der and  through  an  opening  which  re- 
sembled the  familiar  manhole  of  our 
streets.  Entering  the  operating  chamber 


at  the  base  of  the  ladder,  an  impression 
was  formed  which  lasted  throughout  the 
entire  tour  of  inspection ;  the  interior  of 
the  craft  presents  a  positively  bewilder- 
ing array  of  control  levers,  wheels, 
gauges,  meters,  and  machines  of  almost 
every  conceivable  form.  In  fact,  the 
craft  as  a  whole  is  one  compact  mass  of 
machinery — a  veritable  engine  in  itself. 

Space  will  not  permit  of  a  detailed  de- 
scription of  each  individual  department 
of  the  boat  as  I  saw  it  and  a  general 
explanation  in  the  words  of  the  com- 
mander prior  to  our  examination  of  the 
craft  will  have  to  suffice. 

"The  hull  of  a  submarine  vessel  is  es- 
sentially an  elongated  cylinder  of  steel, 
circular  in  cross-section  and  tapering  to 
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a    point    or,    more    correctly 
speaking,    a   wedge    at   either 
end.     Surmounting  this  cylin- 
drical hull  is  a  superstructure 
which  forms  a  deck  while  the 
craft  is  running  on  the   sur- 
face.    On  the  central  portion 
of   the   deck   is    the    conning 
tower  or  navigating  chamber 
in     which     is     stationed     the 
helmsman.     This  tower,  originally  made  of 
a  shape  similar  to  that  of  a  cheesebox,  is 
now  made  in  the  form  of  a  flattened  cylin- 
der in  order  that  it  may  offer  less  resistance 
in   its  passage  through  the  water.     In  the 
top  of  the  conning  tower  are  fixed  the  peri- 
scopes, slender  tubes  carrying  an  arrange- 
ment of  lenses  and  prisms    by    means    of 
which  the  navigator  can  obtain  a  view  of 
the  surface  of  the  sea  by  looking  through 
a  device  not  unlike  a  telescope.     One  peri- 
scope  is  fixed    while    the    other    revolves 
through  an  entire  circle.      Inside  the  con- 
ning tower  are  the  controlling  devices  by 
means  of  which  the  navigator  either  direct- 
ly controls  the  operation  of  the  boat  or  else 


signals  the  men  in  charge 
of  the  various  depart- 
ments. 

"The  hull  is  divided 
horizontally  throughout 
its  length  by  an  interior 
dec  k.  Ilelow 
this  deck  are 
placed  the  bal- 
1  a  s  t  tank  s 
which  contain 
the  water 
necessary  t  o 
overcome  t  h  e 
buoyancy  o  f 
the  craft,  the 
air  flasks  which 
afford  storage 
space  for  the 
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air  used  in  emptying  the  ballast 
tanks,  firing  the  torpedoes,  and 
in  maintaining  a  constant  sup- 
ply of  fresh  air  for  breathing 
]  ;in  poses;  the  storage  battery, 
which  furnishes  the  electric 
current  used  in  propelling  the 
craft  under  water;  and  the  oil 
tanks  for  the  storage  of  the 
crude  oil  fuel  for  the  Diesel 
engines  used  for  surface  pro- 
pulsion. 

"Above  the  deck,  forward,  is 
the  torpedo  room  in  which  the 
torpedo  tubes  emerge.  These 
tubes  are  cylinders  of  steel, 
communicating  with  the  ex- 
terior of  the  vessel  and  closed 
at  the  outer  end  with  trap 
doors  which  open  automatical- 
ly when  the  torpedoes  are  fired. 

"Aft  of  the  torpedo  compart- 
ment is  the  chamber  in  which 
the  torpedoes  are  stored  and  which  con- 
tains the  operating  mechanism  for  hand- 
ling the  torpedoes. 

"In  the  rear  of  this  chamber  is  the 
compartment  which  comprises  the  living 
quarters  of  the  crew  and  here  as  in  every 
other  section  of  the  craft,  every  avail- 
able inch  of  space  is  used  to  best  ad- 
vantage. 


"Then  we  come  to  the  engine  room  of 
the  craft.  This  chamber  contains  the 
oil  engines  which  .drive  the  boat  while 
she  is  running  "awash"  or  on  the  sur- 
face, the  various  pumps  for  oil,  water 
and  air,  the  electric  motors  which  drive 
the  boat  while  submerged  and  which 
serve  as  generators,  storing  electric  ener- 
gy in  the  battery,  while  the  boat  is 
awash  ;  and  the  various  devices 
which  cause  the  boat  to  dive 
and  turn. 

"Outside  the  hull,  at  the 
stern,  are  both  horizontal  and 
vertical  rudders  which  control 
the  course  of  the  submarine 
through  the  water." 

Our  little  tour  of  inspection 
finished,  we  return  to  the 
conning  tower  and  the  order  is 
given  to  clear  the  craft  for  a 
submerged  run.  The  lifelines 
and  platform  or  bridge  are  tak- 
en down  and  stowed  in  a  com- 
partment of  the  superstructure, 
all  hands  called  below  and  the 
hatches  closed  and  sealed. 

The  commanding  officer  sta- 
tions himself  at  the  periscope 
and  the  men  at  their  various 
posts.  The  ballast  tanks  are 
filled  and  the  eleqtric  motor 
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started;  the  craft  settling  slowly  on  an 
even  keel  as  water  is  admitted.  Within 
a  few  minutes  the  deck  is  awash  and  the 
waves  splash  up  past  the  narrow,  glass- 
covered  slit  of  a  porthole  in  the  conning 
tower  to  which  my  eyes  are  glued.  Not 
a  sound  is  heard  save  the  gurgle  of  the 
water  as  it  swirls  around  the  tower  and 
the  monotonous  whine  of  the  driving 
motors.  Finally  the  signal  is  given  to 
dive;  the  horizontal  rudders  are  tilted 
and  I  can  see  the  yellowish-green  water 
rise  as  a  haze  up  past  my  peep-hole.  By 
this  time  the  sun  is  shining  and  I  can 
see  its  beams  reflected  and  refracted 
down  through  the  water,  the  surface  of 
which  appears  to  act  as  a  myriad  of  mir- 
rors and  prisms.  The  commander  calls 
me  and  his  voice  has  an  uncanny  sound. 
I  take  his  place  at  the  periscope  and  see 
a  miniature  motion  picture  of  the  sur- 
face of  the  sea  in  the  most  wonderful 
colors.  Occasionally  the  craft  settles  in 
a  trough  between  two  unusually  large 
waves  and  my  moving  picture  dissolves 
into  a  blank  wall  of  green. 

We  continue  to  dive  and  I  go  back  to 
my  porthole,  through  which  the  sea  ap- 
pears merely  as  a  dense  mist  of  deepen- 
ing green.  Occasionally  an  object, 
scarcely  more  than  a  shadow,  passes  my 
window  and  I  take  it  for  a  fish  that  has 
had  the  temerity  to  venture  close  to  this 
intruder  of  its  domain. 

Word  is  given  that  the  "enemy"  is 
sighted — the  enemy  in  this  case  being  a 
target  of  netting  at  which  one  of  our 
torpedoes  is  to  be  fired.  I  am  trans- 
ferred from  my  porthole  to  the  torpedo 
room,  incidentally  finding  some  difficulty 
in  placing  my  feet  just  where  they  should 
go  in  the  simple  process  of  walking. 
Arriving  in  the  magic  chamber  at  last, 
however,  I  find  an  accommodating  pipe 
to  which  I  cling  in  a  secure,  if  unsea- 
manlike,  position. 

The  breech  of  a  torpedo  tube  is  opened 
and  one  of  the  shining  cylinders  is  slid 
in  place.  The  gate  is  closed  and,  at  the 
signal  of  the  commanding  officer,  a 
charge  of  compressed  air  is  admitted  to 
the  torpedo  tube  with  a  screaming  hiss 
and  the  miniature  submarine  starts  on 
its  errand  of  destruction.  The  destruc- 
tion in  this  case,  however,  was  limited 


to  the  perforation  of  the  target,  for  our 
torpedo  carried  a  dummy  head.  The 
torpedo  fired,  we  arise  to  the  surface  to 
note  its  effect. 

There  followed  a  series  of  manoeuvres 
demonstrating  the  mobility  of  the  craft 
and  more  than  once  I  marvelled  at  the 
manner  in  which  the  vessel  answered 
every  command  of  its  navigator.  Truly, 
it  took  me  back  once  again  to  the  Nauti- 
lus of  fiction  and  as  I  recrossed  the  nerv- 
ous gangplank  on  our  return,  I  could 
not  but  think  of  the  wonderful  oppor- 
tunity for  subaqueous  exploration  of- 
fered by  such  a  vessel  built  for  this  pur- 
pose rather  than  for  warfare. 

The  submarine  is  an  accomplished 
fact,  not  an  experiment.  It  can  carry  a 
crew  of  twenty-five  men  and  give  them 
good  air  to  breathe  for  days  at  a  time 
though  totally  submerged.  It  can  travel 
nearly  a  hundred  miles  under  water  with 
one  charge  of  its  battery  and  some  three 
thousand  miles  on  the  surface. 

It  is  navigable  at  depths  of  some  two 
hundred  feet  and,  at  somewhat  less  than 
this  depth,  a  diver  can  leave  a  "lock"  in 
the  submarine  and  remain  in  constant 
verbal  communication  with  the  craft  by 
means  of  a  telephone. 

That  the  bottom  of  the  sea  can  be  ex- 
plored and  even  photographed  at  a  depth 
of  sixty  feet  is  evinced  by  the  excellent 
series  of  photographs  and  motion  pic- 
tures made  recently  by  Carl  L.  Gregory 
in  the  Williamson  Submarine  Tube  dur- 
ing a  sojourn  in  the  clear  waters  of  the 
Bahamas.  On  this  occasion,  exposures 
were  made  in  the  one-hundredth  part  of 
a  second. 

With  this  graphic  demonstration  both 
of  the  practicability  of  the  submarine 
vessel  and  of  the  possibility  of  carrying 
out  systematic  and  intelligent  research 
at  the  bottom  of  the  sea,  it  would  seem 
but  a  short  step  into  the  future  when  we 
shall  have  a  vessel  of  the  type  depicted 
by  Jules  Verne,  forecaster  of  the  seem- 
ingly impossible — a  vessel  that  shall 
carry  us  to  the  sunken  coral  gardens  in 
order  that  we  may  feast  our  eyes  on 
their  gorgeous  beauty  and  that  may  open 
up  the  portals  to  the  vaults  of  untold 
wealth  lying  amid  the  wreckage  of  un- 
fortunate ships  of  ages  past. 
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AN  UMBRELLA  DOES  UNUSUAL 
WORK 

The  hanging  of  large  electrical  signs 
from  tall  smoke-stacks  and  other  incon- 
venient   places    has    long 
been    a    source    of    much 
trouble  and  more  expense. 
Steeplejacks     have     been 
employed  at  enormous  pay. 

Recently  a  new  scheme 
was  devised  to  overcome         ' 
these  difficulties.    A  block 


it  out  over  the  top.     It  then  fell  down- 
ward, bringing  with  it  a  rope  of  small 
diameter.    Later  this  rope  was  employed 
to  pull  a  wire  of  proper  strength  over 
the  top  and  then   a  block 
and  tackle.     By  this  means 
the  large  sign  was  strung 
in    sections.     Several    um- 
brellas   were    used    in    the 
attempt,  but  even  at  that  it 
was    much    cheaper    than 
many   other  methods  gen- 


In  order  to  carry  the  initial 
string;  to  the  top  of  a  tall  chimney, 
a  rather  novel  method  was  em- 
ployed. The  string;  was  fastened 
to  an  umbrella  that  was  placed  in 
the  stack  so  as  to  be  pushed  up- 
wards by  the  heated  gases.  The 


and  tackle  was  successfully  placed  over 
the  top  of  a  very  tall  stack  by  first  using 
an  umbrella  as  a  parachute  to  carry  the 
initial  string  over  the  stack.  To  do  this, 
the  umbrella  was  pushed  up  through  the 
stack  far  enough  so  that  the  hot  gases 
from  the  furnaces  caught  it  and  carried 


umbrella  emerged  from  the  top  of 
the  smokestack  and  fell  to  the 
ground,  bringing  the  string  with  it. 
Subsequently  a  heavy  rope  was 
pulled  to  the  top  by  means,  of  the 
string. 


erally   employed    in    accomplishing    the 
same  purpose. 


Don't  forget,  the  next  cover  of  this 
magazine  will  appear  as  "MODERN 
MECHANICS." 


8 


MODERN   MECHANICS 


THE  WATERMOBILE 
In  the  accompanying  views  is  seen 
the  "watermobile,"  a  contrivance  con- 
sisting of  paddle  wheels  that  are  par- 
tially submerged  and  serve  to  give 
buoyancy  as  well  as  propel  the  vehicle. 
This  machine  is  the  invention  of  Fran- 
cis \Y.  Taylor,  of  Vancouver,  B.  C. 

The  demonstrating  model  shown  in 
the  accompanying  illustrations  repre- 
sents the  results  of  many  years'  study 
in  an  effort  to  cope  with  the  greatest 


This  queer  water  craft  is 
a  "Watermobile."  the  in- 
vention of  a  Canadian.  It 
consists  of  an  automobile 
chassis  fitted  with  floats 
in  the  form  of  paddle 
wheels.  It  is  said  that  the 
craft  possesses  many  ad- 
vantages, among  them  high 


Although  in  the  matter  of  speed  the 
inventor  has  not  attained  the  results 
anticipated,  he  declares  himself  to  be 
confident  that  the  experience  he  has 
gained  since  the  first  type  was  placed 
in  the  water  will  enable  him  to  evolve 
watermobiles  capable  of  traveling  con- 
siderably faster  than  the  swiftest  speed 
boats  or  hydroplanes.  A  hundred  miles 
an  hour  is  the  objective  of  the  inventor. 
The  model  shown  in  the  accompany- 
ing illustrations  is  said  to  have  unnec- 
.rily  large  wheels  for  the  size 
of  the  machine,  while  the  power 
plant  is  inadequate.  The  engine  is 
of  15  horse-power  rating  and  has 
been  taken  from  an  ordinarv  auto- 


mobile. But  despite  these  construc- 
tional shortcomings,  tests  recently 
made  in  Vancouver  harbor  have- 
proved  the  feasibility  and  prac'ioa 
bility  of  this  water  craft.  The  \\a- 
termcbile  compares  favorably  in 
co>t  with  the  conventional  motor 
boat. 


problem  encountered  in  marine  con- 
struction— resistance.  The  wheels  are 
designed  with  a  view  of  floating  over 
the  water  more  than  of  gliding  through 
it,  as  in  the  case  of  ordinary  hulls.  The 
body  of  the  car,  following  similar  lines 
to  the  ordinary  automobile  chassis,  is 
suspended  from  the  axles  of  the  wheels 
clear  of  the  water.  A  special  rudder 
contrivance  is  used  for  steering.  In 
other  respects,  however,  the  machine 
conforms  to  the  same  principles  as  the 
ordinary  motor  car. 


KEEPING  ENGLAND'S  ARMY 
WARM 

Half  a  million  sweaters  are  to  be  or- 
dered for  the  soldiers  in  the  British 
army,  according  to  reports  from  Phila- 
delphia knitting  mills  that  have  been 
asked  for  estimates  on  500,000  knit 
sweaters  similar  to  those  recently  fur- 
nished to  the  United  States  army.  Yarn 
dealers  have  been  hastily  notified  to  fig- 
ure on  the  necessary  prices  for  such  a 
large  amount  of  yarn  as  will  be  neces- 
sary to  fill  this  mammoth  order. 


MODERN   MECHANICS 


TELEPHONE  BOX  USED  AS  A 
MEDICINE  CHEST 

An  odd  but  sensible  idea  is  used  in 
connection  with  the  police  telephone 
boxes  in  Los  Angeles,  California.  Each 
box  in  the  downtown  district  contains 
the  necessary  materials  to  give  aid  to  the 
victims  of  an  accident  while  waiting  for 
the  ambulance  to  arrive  with  doctors. 

The  package  contains  antiseptic  ban- 
dages for  the  wounds,  two  antiseptic 
compresses  of  sublimate  gauze  in  oiled 
paper,  cambric  bandages,  safety  pins, 
etc. 

The  police  are  instructed  in  the  use 
of  these  things  and  it  means  that  the 
bleeding  from  an  injury  is  stopped  with 
medicated  materials  instead  of  the  hand- 
kerchief loaned  by  some  passer-by — an 
article  that  is  often  not  very  clean. 

The  Los  Angeles  police  surgeon,  Dr. 
Zerfing,  claims  that  the  first  dressing  of 
any  wound  is 
the  most  im- 
portant and 
if  such  is  not 
cleanly  done, 
slow  healing 
and  blood 
poisoning  i  s 
apt  to  be  the 
result. 

He  also 
states  that 
the  equip- 
ment  of  these 
telephone 
boxes  is,  in 
the  end,  an 
actual  saving 
to  the  city  in- 
stead of  an 
expense,  a  s 
the  p  u  bl  i  c 
hospitals  are 
often  called  upon  to  care  for  these  in- 
jured ones  who  were  not  properly  treated 
in  the  first  place,  and  who  have  accord- 
ingly contracted  disease  or  long  illness. 

The  highest  mountain  in  Montana, 
Granite  Peak,  with  an  altitude  of  nearly 
n,ooo  feet,  is  in  the  Beartooth  National 
Forest. 


Package  of  First-Aid-to-the- 
Injured  Materials  placed  ia 
Telephone  Box. 


Views  of  the  Old  Method  of  Propelling  Canal 
Barges  and  the  New  Electric  Towing  Barges 

AN  ELECTRIC  TOWING  BARGE 
An  electric  towing  barge  capable  of 
towing  sixteen  barges  through  a  tunnel 
in  40  minutes  has  been  recently  'placed  in 
commission  at  the  Hardcastle  tunnel  in 
England. 

Formerly,  the  method  employed  for 
getting  barges  through  the  tunnel  was 
rather  a  crude  one.  The  men  would  lay 
on  their  backs  on  the  decks  of  the  barges 
and  push  with  their  feet  against  the  wall 
of  the  tunnel.  The  time  taken  in  the 
journey  was  over  two  hours.  It  was 
with  a  view  to  lessening  the  time  re- 
quired that  the  North  Stafford  Railway 
introduced  the  electric  barge  shown  in 
the  illustrations. 

Don't  forget,  next  month's  cover  will 
read  "MODERN  MECHANICS." 


OLDEST    SETTLEMENT    IN    THE 
UNITED    STATES 


By  Albert  Marple 


THERE  are  few  people  more  inter- 
esting as  a  subject  for  study  than 
the  native  Indians  of  this  country,  and 
this  applies  particularly  to  the  Pueblo 
people.  The  location  of  this  peaceable 
tribe  of  Indians,  now  numbering  about 
fifteen  hundred,  is  in  Arizona,  in  one  of 
the  hottest  parts  of  that  state.  They  are 
accustomed  to  the  extreme  warmth  and 
they  do  not  mind  it  but  it  is  almost  un- 
bearable to  the  white  person  who  may 
venture  out  near  the  Indians'  quarters. 

These  Indian  people  have  two  distinct 
residence  sections — one  in  the  valley  and 
one  on  top  of  a  table 
mountain  known  as 
Acoma  Mesa.  The  sum- 
mer months  are  spent  in 
the  valley,  where 
throughout  that  time 
these  people  till  the  soil 
and  grow  the  produce 
necessary  to  sustain 
them  during  the  winter 
months.  There  are 
stretches  in  that  vast 
desert  country  where 
water  is  obtainable  and 
it  is  in  these  sections 
that  the  Indians  grow 
their  vegetables  which 
constitute  a  greater  part 
of  their  food.  Year 
after  year  they  live  in 
the  same  manner,  growing  their  food  in 
summer  to  last  them  during  the  coming 
winter.  One  of  the  accompanying  illus- 
trations shows  one  of  the  valley  villages 
of  these  people,  the  homes  being  clus- 
tered on  a  smooth  stretch  at  the  foot  of 
the  hill. 

In  addition  to  being  a  place  of  winter 
abode  for  these  people,  the  Acoma  Mesa 
serves  as  a  retreat  for  the  Indians  in 
time  of  war  with  hostile  tribes.  There 
are  only  two  points  at  which  this  Mesa 
may  be  approached,  it  being  useless  to 
endeavor  to  scale  the  sides  of  .the  smooth 


VIEWS    ON    OPPOSITE    PAGE 
ARE: 

(1)  —  Ruins  of  an  Old  Stone 
Church  on  the  Mesa.  In  this 
Church  the  Pueblos  of  Several 
Hundred  Years  Ago  Used  to  Wor- 
ship; (2)— This  View  Shows  How 
the  Adobe  Homes  Are  Built  as 
High  as  Three  Stories,  as  Well 
as  How  an  Entrance  Is  Gained  by 
Means  of  a  Ladder;  (3)— Street 
Scene  in  a  Pueblo  Village  on 
Acoma  Mesa;  (4)— Some  Idea  of 
the  Desert  Country  Surrounding 
the  Pueblo  Village  May  Be  Gained 
by  a  Glance  at  This  View;  (5)— A 
Stone  Stairway  Leading  Tip  to 
Acoma  Mesa.  The  Dents  in  the 
Walls  Where  the  Climbers  Take 
Hand  Hold  Are  Plainly  Seen;  (6) 
—A  Pueblo  Belle:  (7)— Summer 
Houses  of  the  Pueblo  Indians  in 
the  Low  Valley  Where  They  Have 
Their  Farms.  The  Adobe  Huts 
May  Be  Seen  Near  the  Foot  of 
the  Hill. 


rock.  One  of  these  approaches  is  so  con- 
stituted that  in  case  of  attack  a  huge 
stone  may  be  rolled  over  the  entrance 
after  all  of  the  Pueblos  have  reached  the 
Mesa  in  safety — this  barring  the  en- 
trance of  the  foe.  The  other  entrance, 
which  is  shown  in  one  of  the  accompany- 
ing illustrations,  consists  of  a  steep  stone 
stairway  which  is  of  such  a  character 
that  at  several  points  a  single  Pueblo 
could  resist  an  attack  of  an  entire  tribe 
of  hostile  Indians.  At  these  points  the 
entrance  is  extremely  narrow  and  it 
would  be  necessary  for  the  enemy  to  pull 
himself  over  large 
rocks,  during  which 
process  he  could  be  very 
easily  clubbed  and 
felled  by  the  waiting 
Pueblo.  This  stairway 
is  so  steep  that  it  is  nec- 
essary for  the  one  who 
is  entering  the  Mesa  to 
secure  fingerholds  in  the 
rocks  on  either  side  in 
order  that  he  might  pull 
himself  up  to  the  next 
stone.  The  difficulty  of 
the  ascent  would  make 
it  additionally  hard  for 
the  enemy  to  reach  the 
Mesa.  These  Indians 
become  skilled  in 
mounting  this  stairway 
so  that  they  reach  the  Mesa  from  the 
valley  below  with  remarkable  ease. 

It  is  claimed  that  this  is  the  oldest  set- 
tlement of  people  in  the  United  States, 
having  been  established  before  the  ar- 
rival of  Columbus  in  this  country.  It 
is  known  that  this  settlement  existed  in 
the  I4th  century,  but  how  long  before 
that  cannot  be  ascertained.  And  a  pe- 
culiar part  of  this  village  is  that  at  the 
present  time  it  is  being  conducted  upon 
the  exact  lines  that  were  followed  in  the 
1 4th  century.  Upon  the  crumbling  of  an 
adobe  hut,  a  new  one  replaces  it. 
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The    New   Motorcycle    Electric   Headlight   throws    a   Beam   of   Light 
Several   Hundred   Feet   Ahead. 

ELECTRIC   LIGHTING   FOR   MO- 
TORCYCLES 

A  well-known  make  of  motorcycle 
has  recently  succeeded  in  developing  a 
system  of  electric  lighting  that  is  prov- 
ing exceedingly  efficient  and  is  reduc- 
ing to  no  little  degree  the  danger  of 
night  riding.  The  head  light  of  this 
system  is  so  powerful  that  it  will  il- 
luminate a  roadway  several  hundred 
feet  in  front  of  the  motorcycle.  For 
city  riding,  where  ordinances  prohibit 
the  use  of  blinding  head  lights,  a  sec- 
ondary bulb  of  lower  candle  power  is 
provided. 


A  MAGNIFICENT  AVIARY 

In  Whittier,  Calif.,  there  is  an  aviary 
that  cost  $700.  It  is  private  property 
and  was  built  by  a  man  whose  name 
is  W.  II.  Thomas.  The  curious  thing 
about  it  is  that  Mr.  Thomas  was  91 
years  old  at  the  time  he  put  up  the 
magnificent  bird  house  and  he  did  all 
of  the  work  with  his  own  hands. 

From  foundation  to  flagstaff  the 
building  is  fifteen  feet  high  and  eight 
feet  square.  The  four-gabled  roof  sets 
upon  twelve  concreted  cobblestone 
cornerposts.  Each  post  has  a  section 
of  gas  pipe  through  its  center.  The 
pipe  is  anchored  in  a  two- foot  concrete 


foundation.  -Between  the 
•corner  posts  there  is 
lattice.  The  doorways 
are  s  u  r  r  o  u  n  d  e  d  by 
scrolled  ornamentations. 
(  her  each  door  there  is 
a  panel  of  artistically 
turned  objects. 

The  glass  windows  are 
pebbled.  Around  each 
semi-circular  window  is 
a  belt  of  stained  win- 
dows. .  In-  the  peak  of 
each  gable  is  a  small 
window.  A  set  of  me- 
chanical coo-coo  birds, 
which  Mr.  Thomas  de- 
vised, announce  the  time 
of  day  through  these 
windows. 

The  structure  has  a 
gothic  dome  with  copper 
roof.  Along  the  dome  of  the  roof  runs  a 
piece  of  ornamental  molding  with  small 
arches.  Within  the  arches  are  delicately 
toned  brass  gongs,  suspended  upon 
chains.  Each  passing  breeze  causes  a  mu- 
sical effect  to  emanate  from  the  gongs, 
which  is  a  very  pleasing. "feature  of  the 
unique  edifice. 

The  house  was  built  by  Mr.  Thomas 
in  the  idle  hours  of  his  ninety-first  year 
to  accommodate  his  pet  canary  birds, 
of  which  there  are  about  twenty.  The 
doors  of  the  structure  are  of  fine 
screen.  They  do  not  appear  in  the  view 
since  it  was 
taken  before 
the  d  o  o  r  s 
were  hung. 
Ever  ything 
estimated,  the 
aviary  cost  in 
the  neighbor- 
hood of  $700. 
The  structure 
is  the  pride 
o  f  Whittier, 
and  it  is  ad- 
mired  by 
everyone  who 
chances  to  see 
it.  The  fame 
of  this  aviary 
has  spread. 


A     Bird     House     built     by     a 
91-year    Old    Artisan. 
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DAYLIGHT  AND  DUSK— WHICH 
IS  WHICH? 

The  two  illustrations  .  shown  below 
were  exhibited  in  the  course  of  a  recent 
paper  before  the  Illuminating  Engineer- 
ing Society  in  London  by  Messrs.  J.  S. 
Dow  and  V.  H.  Mackinney,  with  the 
object  of  showing  how  easily  photographs 
can  be  used  to  deceive. 

Companies  interested  in  lighting  appli- 
ances now  make  a  special  feature  of 
photographs  taken  entirely  by  artificial 
light  and  intended  to  show  the  illumina- 


entirely  .  misleading  and  false  effect. 
The  two  photographs  of  the  house 
were  taken  respectively  in  full  daylight 
and  in  the  dusk,  when  the  outlines  of 
the  house  were  barely  distinguishable. 
These  photographs  were  not  retouched 
in  any  icay.  All  that  has  been  done  is 
to  adjust  the  exposure  and  development 
in  the  two  cases  with  a  view  to  produc- 
ing the  desired  effect.  Yet  a  casual  ob- 
server could  scarcely  tell  which  of  the 
two  views  was  taken  by  daylight.  It  is 
only  on  closer  inspection,  when  the 


View  of   same  House 
'  ken  at-  dusk.  : 


This  Photograph  shows  how  by  adjusHng  condihoYis  or 
Exposure  &  Development  \\r  is  possible  to  make,  a  Night"  View 
&  a  Daylight-  View,    subsfantially  fhe  same. 


tion  of  an  interior,  as  it  actually  is.  Now 
such  photographs  are  a  most  useful  wea- 
pon to  the  lighting  engineer.  But  it  is 
important  to  recognize  that  all  depends 
on  the  conscientiousness  of  the  photog- 
rapher. 

It  is  well  known  that  photographs  can 
be  "faked"  by  retouching  and  painting 
the  negative  and  the  print.  But  it  is 
perhaps  not  so  well  known  that  even 
without  having  recourse  to  retouching, 
a  photograph  may  be  caused  to  give  an 


shadow  on  the  roof  in  the  left  hand  view 
and  the  artificial  light  shining  through 
the  windows  in  the  right  hand  view  are 
seen,  that  one  perceives  which  was  taken 
by  night  and  which  by  day. 


NOVEL  TYPE  OF  GERMAN  AIR- 
SHIP BUILT  OF  WOOD 

The  disasters  that  have  overtaken 
several  of  the  Zeppelin  type  airships 
of  Germany  have  caused  inventors  to 
experiment  along  certain  lines  in  an 
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effort  to  lessen  the  dangers  with  this 
kind  of  aircraft. 

It  has  been  found  advantageous  to 
employ  wood  instead  of  aluminum. 
After  considerable  experimenting  one 
inventor  has  adopted  Canadian  pine  for 
the  framework  of  the  dirigible.  This 
wood  is  said  to  be  one-eighth  as  heavy 
as  an  equal  bulk  of  aluminum,  yet  it  is 
one-third  as  strong.  It  is  obvious  that 
considerable  weight  can  be  saved  by 
employing  this  wood  in  preference  to 
aluminum.  In  its  smallest  size  the 
Zeppelin  type  has  reached  390,000  cu- 


the  aluminum  envelope  of  the  Zeppelins 
and  the  subsequent  ignition  of  the 
gases  as  a  result  of  a  high  potential 
spark. 


THE 


LAST  HOME  OF  THE 
BUFFALO 

The  Athabasca-Mackenzie  region  in 
Canada  contains  many  fur-bearing  ani- 
mals and  it  appears  also  to  be  the  home 
of  the  last  wild  remnant  of  the  Ameri- 
can bison  family.  The  herds  of  bisons, 
as  everybody  knows,  are  not  numerous 
anywhere.  No  more  so  are  they  in  the 


Two  Views  of  a  Model  Air- 
ship Frame  employing  Canadian 
Pine  throughout.  Many  Advan- 
tages are  Claimed  for  this 
Form  of  Construction. 


bic  feet,  while  frames  built 
of  Canadian  pine  have 
been  brought  down  as  low 
as  230,000  cubic  feet. 

Aside  from  the  advan- 
tage of  lighter  weight,  the 
Canadian  pine  frames  also 
offer  many  others.  For 
one  thing,  the  aluminum 
skeleton  requires  special 
experience  and  apparatus 
when  repairs  are  neces- 
sary and  these  may  not  be 
available  in  wartime.  Another  feature 
is  that  the  wood  is  coated  with  water- 
proof varnish  that  is  insensitive  to  heat, 
cold  and  moisture,  while  in  the  case  of 
aluminum  the  metal  oxidizes.  Another 
advantage  is  that  the  wood  is  more 
resilient  and  bends  in  such  manner  as 
to  offer  the  least  resistance  to  the  air. 
Lastly,  the  wooden  framework  does  not 
become  charged  with  electric  currents 
as  in  the  instance  of  aluminum.  Sev- 
eral catastrophes  have  been  charged  to 
the  accumulation  of  static  electricity  on 


region  mentioned,  where,  it  is  reported, 
they  are  being  rapidly  exterminated. 

The  Canadian  musk-ox,  too,  inhabits 
this  region,  and  in  the  spring,  when  the 
rivers  and  springs  escape  from  the  frost, 
great  flocks  of  birds,  including  most  of 
the  migratory  game  birds  of  America, 
resort  thither  to  breed. 


In  preparation  for  the  coming  fire  sea- 
son in  California,  no  miles  of  fire  lines 
have  been  built  on  the  Sierra  national 
forest, 


tuneGaferu 

r*  -^*\^xx  «y 


THE   SINKING   OF  THE  ENGLISH  DREADNAUGHT 
"AUDACIOUS" 

,nH»D  t^i!*,vil^  is  /een  the  sinking  of  the  "Audacious,"  one  of  the  largest  and  most 
5?JS  ba*tles.^Ps.  »f  the  British  fleet.  The  "Audacious"  was  stationed  off  the  coast  of 
Ireland  when  it  either  struck  a  mine  or  was  made  the  victim  of  a  torpedo  fired  from  a 

rerman  submarine  boat.  There  are  many  conflicting  statements  as  to  the  cause  of  the 
catastrophe,  some  claiming  that  the  dreadnaught  struck  a  hostile  mine  and  others  that 
the  huge  battleship  was  the  victim  of  a  torpedo.  This  view  was  taken  from  the  deck 
of  the  8.  S.  "Olympic"  and  shows  the  crew  of  the  dreadnaught  being  rescued.  The  port 
deck  of  the  stricken  battleship  is  partly  submerged  and  the  crew  can  be  seen  gathered 
on  the  bow  of  the  starboard  side.  Two  torpedo  boat  destroyers  are  standing  by. 

Photos.   Copyrighted  International  .News  Service. 
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Here  is  a  striking  in- 
stance of  what  war 
means.  In  this  view 
may  be  seen  the  bodies 
of  soldiers  lying  on  the 
ground  just  as  they  fell. 
A  company  of  French 
infantry  was  ambushed 
in  this  forest  and  al- 
most every  man  either 
killed,  wounded  or  cap- 
tured by  the  Germans. 


A  French  battery  in 
action.  Artillery  duels 
along  the  entire  battle 
line  in  France  are  con- 
stantly  maintained. 


A  scene  in  the  court  room  in  Lonlon 
in  which  Lody,  the  German  spy  who  was 
posing:  as  an  American  citizen,  securing 
information  of  British  naval  activities  and 
forwarding-  his  findings  to  Germany,  was 
tried  and  condemned  to  death.  This  sen- 
sational case  came  at  a  time  when  all 
England  was  highly  excited  over  the  spy 
peril.  Lody  was  shot  in  the  tower  of 
London  by  a  detachment  of  soldiers. 


A    road 

is  seen  a  deserted  military 
wagon  as  well  as  a  destroyed 
farm  house.  Destruction  fol- 
lows in  the  wake  of  the 
armies. 
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Soldiers  of  the  three  allied 
armies  arm  in  arm.  Here  are 
seen  the  British,  Belgian  and 
French  soldiers  walking  together 
through  the  streets  of  Boulogne, 
France.  One  of  the  remarkable 
features  of  the  war  is  the  genial 
companionship  that  exists  be- 
tween the  soldiers  of  the  allied 
nations.  Although  in  most  in- 
stances the  British  troops  are 
seriously  handicapped  by  not 
knowing  French,  this  does  not 
prevent  them  from  associating 
with  the  Belgian  and  French  sol- 
diers in  every  possible  way.  In- 
terpreters are  at  hand  in  large 
numbers. 


This  view  was  taken  some 
time  ago  while  the  Belgian 
army  was  still  fighting  vali- 
antly in  Belgium  against  the 
advancing  Germans.  A  Bel- 
gian peasant  woman  is  seen 
bringing  walnuts  to  the  sol- 
diers who  are  resting  between 
engagements  in  the  trenches 
between  Duffel  and  Lierre, 
Belgium. 


At  the  Left:  The  effect  of  a  single  Ger- 
man shell  striking  a  house  in  Rheims.  This 
city  has  suffered  greatly  from  German  shell 
fire.  Below:  French  outposts  running  to 
seek  cover  from  a  surprise  attack  of  a  Ger- 
man advance  squad. 


Pliotos.    Copyrighted  Internation 
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Belgian  refugees 
sleeping  outside  a  hut 
in  Rosendaal,  Holland. 
Many  of  the  Belgians 
have  fled  to  peaceful 
Holland  and  as  a  re- 
sult the  resources  of 
that  kingdom  have 
been  heavily  taxed. 


A  battery  of  the  famous 
French  75  mm.  field  guns  in 
action.  These  guns  are  said 
to  be  exceedingly  deadly  owing 
to  the  extreme  rapidity  with 
which  they  can  be  served. 


A  group  of  British  marines  studying  a  map 
of    northern    Belgium   where    they    are    aiding 
the  regular  British   army.     Both   English   and 
French    marines    have    rendered    commenda" " 
service   in   Belgium   and  northern  France. 


Belgian  soldiers  oper 
ating  a  telephone  field 
set.  The  extent  to 
which  the  telephone  and 
telegraph  are  employed 
in  keeping  the  various 
commands  in  touch  with 
each  other  and  with  the 
general  staffs  is  as- 
tounding. A  veritable 
network  of  wires  is 
said  to  be  in  the  rear 
of  both  the  German  and 
allied  armies. 
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Belgian  refugees  from 
Antwerp  arriving  at 
Putte  on  the  frontier  of 
Holland.  During  the 
siege  of  Antwerp  by  the 
Germans  many  civilians 
travelled  in  every  avail- 
able form  of  vehicle  to 
the  boundary  of  Hol- 
land in  order  to  escape 
the  horrors  of  war. 


\ 


Japanese  artillery 
in  action  on  the 
plains  of  Shantung 
during  the  siege  of 
Kiauchau.  After  a 
persistent  siege  of 
Kiauchau,  a  German 
colony  in  China,  the 
Japanese  troops  suc- 
ceeded in  capturing  it 
with  a  minimum  loss 
of  life. 


At  the  right :  Japanese  wig  waggers 
signalling  orders  across  the  plains  of  Shan- 
tung. Above:  Soldiers  paying  their  last 
salute  of  respect  to  a  dead  comrade. 


Photos.    Copyrighted  International  News  Service. 
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Armored  train  at  Ypres  with  rifles  project- 
ing through  the  loop  holes  in  its  sides.  The 
Befgian  army  has  employed  a  large  number  of 
these  armored  trains  with  telling  results. 
The  riflemen  are  secure  from  hostile  rifle  fire 
yet  capable  of  meting  out  severe  punishment 
to  their  opponents. 


A  Belgian  gunner  placing 
shell  into  the  breech  of  a  gun 
on  an  armored  train  during  an 
artillery  duel  with  the  Germans. 


A  group  of  Belgian  sharpshooters  firing  from 
an  armored  train  near  Ypres.  Not  only 
such  trains  carry  facilities  for  a  number  of 
sharpshooters,  but  they  also  are  provided  with 
one  or  more  guns  of  considerable  size. 


During  the  last  days  of  the  defense 
of  Antwerp,  the  Belgian  and  British 
soldiers  and  marines  made  use  of 
numerous  armored  trains  such  as  the 
one  shown  in  this  view. 


Photos.    Copyrighted  Int 
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This  is  the  first  picture 
of  the  Kaiser  at  the  front. 
The  Kaiser  may  be  seen  at 
the  extreme  right  consult- 
ing his  generals  while 
standing  on  a  pontoon 
bridge  over  the  Meuse 
River. 


A  German  dirigible  of  the  Zeppelin 
type  in  course  of  construction.  From 
various  reports  credited  to  travelers  ar- 
rivine  from  Germany,  it  is  understood 
that  the  Teutons  are  now  building  a  large 
fleet  of  Zeppelin  airships  presumably  for 
an  attack  on  the  English  cities. 


A  general  view  of  the 
occupation  of  Malines, 
Belgium,  by  the  Germans. 
German  soldiers  as  well 
as  Belgian  prisoners  ap- 
pear in  this  view. 
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Parisians  watching  a  German 
aeroplane  dropping  bombs  on 
Paris.  This  was  a  frequent  oc- 
currence until  the  French  aviat- 
ors became  more  active. 
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Germans  breaking 
up  camp  in  Russian 
Poland.  After  having 
reached  the  very  sub- 
urhs  of  Warsaw,  Rus- 
sian Poland,  the  Ger- 
man army  of  the  East 
was  obliged  to  retreat 
before  the  onslaughts 
of  the  Russians.  The 
retreat  was  executed 
in  marvellously  sys- 
tematic order  without 
confusion  and  with 
minimum  losses. 


i 
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E 

E 
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Belgian  soldiers  defending 
Antwerp.  Here  are  seen  the 
Belgian  sharpshooters  on  the 
banks  of  the  Nethe  waiting 
to  fire  on  the  Germans  advanc- 
ing along-  the  opposite  bank. 
The  smoke  in  the  background 
is  that  from  buildings  set  on 
fire  by  artillery. 


Monitors,  such  as  the 
one  shown  in  the  accom- 
panying illustration,  have 
played  an  important  part 
in  the  battle  of  Flanders. 
The  allied  and  German 
armies  have  been  fighting 
near  enough  to  the  coast 
to  permit  of  the  light 
draft  British  monitors  tak- 
ing an  active  part  in  the 
artillery  duels.  In  the 
oval  the  British  marines  on 
board  a  monitor  are  seen 
firing  at  a  German  aero- 
plane that  is  flying  over 
them.  The  monitors  are 
occasionally  threatened  by 
aeroplanes  and  submarines, 
but  the  crews  are  on  the 
alert  to  .prevent  damage 
to  their  ships. 


3liotos.    Copyrighted  International   Newg   Service. 
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British  naval  gunner  getting 
the  range  for  a  pun  while 
Belgian  members  of  the  ar- 
mored train  crew  stand  by 
ready  to  load.  In  no  previous 
war  has  the  armored  train 
been  used  to  such  a  great  ex- 
tent as  in  the  fighting  in  Bel- 
gium. 


British   gunners    on   a   Belgian   ar- 
mored   train    near    Ypres. 


When  threatened  with  the  bombs  of  a  Ger- 
man   aeroplane   flying    overhead,    the   crew   of 


British    armored    train    at    Ypres    brought 
sil 


their  anti-aircraft  gun  into  position  and  re- 
pelled the  attack.  Guns  such  as  this  can  be 
fired  at  any  angle  and  have  an  exceedingly 
long  range. 


British  naval  gunner  preparing  a 
meal  on  board  a  Belgian  armored 
train  near  Ypres  for  his  Belgian 
comrades.  Room  is  at  a  premium 
on  these  armored  trains,  as  may  be 
seen. 


Photos.   Copyrighted  Internation 
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Below:  The  most  strik- 
ing feature  of  the  Euro- 
pean conflict  has  heen  the 
extensive  use  of  trenches. 
In  fact,  earthworks  have 
proved  to  he  more  effective 
against  the  attacks  of  an 
enemy  than  the  most 
powerful  permanent  fortifi- 
cations. Here  is  seen  a 
regiment  of  Austrian  in- 
fantry intrenched. 


Above :  This  view  conveys  an 
of  the  remarkable  efficiency  of 
German  army  engineers.  In  orde 
check  the  German  advance  the  Bel-  ' 
gians  blew  up  a  tunnel  .on  the  main  \ 
line  of  a  railroad.  Here  are  seen  the'; 
German  engineers  excavating  the  * 
ruin. 


Belgian  refugees  boarding 
a  fishing  smack  at  Ostend, 
Belgium,  in  order  to  be 
transported  to  England.  There 
are  thousands  of  Belgian 
refugees  in  England  at  the 
present  time. 


This  locomotive 
and  its  train  of 
cars  loaded  with 
sandbags  was  turned 
loose  by  the  Bel- 
gians 'on  the  rail- 
road tracks  leading 
from  Malines  to- 
wards a  German 
camp.  The  Germans 
apprehended  the 

coming  of  the  wild 
train  and  wrecked 
it  by  means  of  a 
barricade. 


Pliotos.    Copyrighted  International   News  Service. 
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A  section  of  a  French 
quick  -  firing  battery 
changing  positions  be- 
tween Montmidier  and 
Roye.  Each  soldier  car- 
ries a  portion  of  the 
mittraileuse  or  machine 
ffun  to  the  next  posi- 
tion, where  it  can  be 
assembled  in  about  one 
minute. 


C.15U, 


A  snene  on  the  road  leading  to 
the  firing  line  along  the  Aisne, 
This  is  quite  a  common  sight 
along  any  road  that  leads  to  the 
battle-front.  A  constant  stream 
of  supply  and  ammunition  wag- 
ons flows  constantly  back  and 
forth  bringing  the  necessary  ma- 
terials for  the  men  on  the  firing 
line. 


Below:  A  company  of  French  marines  bivouacing  in  Bel- 
gium. According  to  reports  it  is  gathered  that  th!  French 
2£*i?J*E  &Jlven  a  very  ?ood  account  of  themselves  in 


Above:  For  a  hundred  francs — 
about  $20.00  in  American  money 
—this  French  soldier  signalled 
the  position  of  a  French  battery 
to  the  enemy  near  Rheims.  He 
was  discovered  in  the  act  and 
summarily  shot. 


1  of  the  desperate  combats  in  Flanders  and  Northern 

3.      These   men   have   proved   resolute   in   holding  posi-          = 

all?tte*  J°  *hem  as  well  as  valiant  and  almost  irre- 


Photos,  r-opyrighted   International    News  Service 
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At  the  Left:  During  the  ex- 
cavating of  ancient  ruins  of 
native  Indians  in  Peru,  this 
oddly  shaped  chair  was  un- 
covered. It  was  probably  em- 
ployed by  the  Incas  many  cen- 
turies before  the  landing  of 
Pizarro  in  Peru. 


Below:  One  of  the  common  sights  in  India  is  the  load- 
ing of  elephants  on  shipboard.  A  band  of  canvas,  as 
shown  in  the  illustration,  is  fastened  around  the  huge 
beast  and  connected  by  ropes  to  the  derrick. 


Above:  Here  is  an  American 
Indian  watching  a  baseball 
game.  The  remarkable  growth 
of  hair  of  this  Indian  is  much 
in  evidence.  Many  Indians 
still  refuse  to  have  their  hair 
nut  and  take  pride  in  braid- 
ing it. 
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LAUNCHING  A  BIG  CAISSON 

The  accompanying  views  show  an  in- 
teresting phase  of  bridge  building.  This 
huge  caisson,  19  feet  wide  and  55  feet 
long,  was  launched  into  the  Muskingum 
River  and  towed  into  position  under  a 
bridge  where  it  played  its  part  in  the 
construction  of  a  pier. 

The  caisson  slid  down  the  ways  into 
the  river,  entering  the  water  with  con- 


messages  will  not  be  interrupted  by  the 
activities  of  the  censor  as  is  the  case 
with  the  military  censors.  A  carbon 
copy  of  every  telegram  to  be  transmitted 
for  'an  employee  of  the  Lehigh  Valley 
Railroad  will  be  sent  immediately  to  the 
censor,  who  will  scan  it  carefully,  de- 
termine whether  it  contains  unnecessary 
words  or  could  be  properly  handled  by 
mail,  note  his  comments  on  the  message 


Below :  Launch- 
ing a  big  caisson 
into  the  waters 
of  the  Muskingum 
River. 


Above :  Towing 
the  caisson  into 
position  under  the 
railroad  bridge. 


siderable  splash.  The  usual  custom  of 
breaking  a  bottle  of  champagne  at 
launchings  was  suspended  on  this  occa- 
sion. A  number  of  engineers  watched 
the  operation  to  see  that  nothing  was 
allowed  to  go  wrong. 


CENSOR  APPOINTED   ON   RAIL- 
ROAD TELEGRAPH  LINES 

To  insure  against  the  improper  use  of 
the  telegraph  wires  by  its  employees,  the 
Lehigh  Valley  Railroad  has  followed  the 
policy  of  the  belligerent  nations  abroad 
and  appointed  a  censor. 

However,    the    prompt    handling    of 


and  return  it  to  the  sender.  The  man- 
agement figures  it  will  not  be  necessary 
to  point  out  such  useless  words  continu- 
ously, and  that  the  employees  will  learn 
the  lesson  quickly  and  save  the  company 
a  considerable  sum  of  money  in  tolls. 
The  censor  will  be  located  in  the  office 
of  the  Superintendent  of  Telegraph  and 
will  scrutinize  every  message  from  every 
office  from  the  highest  to  the  lowest. 


Last  year  the  fire  loss  on  the  Canadian 
timber  reserves  was  the  smallest  ever 
known,  only  one-fiftieth  of  one  per  cent, 
of  the  area  being  burned  over. 


AUTOMATIC  ARTILLERY  IN  MILITARY 
SCHOOL 


By  C.  L.  Edholm 


r  I  ^  HE  development  of  the  automobile 
J_  for  military  purposes  is  indicated 
by  the  fully  equipped  fleet  in  a  Wiscon- 
sin academy,  which  operates  a  number  of 
machine  guns  mounted  on  cars,  together 
with  a  couple  of  field  wireless  outfits  with 
telescope  masts  set  in  the  specially  built 
bodies. 

The  history  of  this  motor  corps  for 
cadets  goes  back  as  far  as  1897,  when  a 
Chas.  Duryea,  three-cylinder  automobile 
was  secured  and  equipped  with  a  Colt 
automatic  gun.  The  experiment  proved 
so  well  worth  while  that  two  "steamers" 
were  built  in  1901  in  the  manual  training 
shops  of  the  academy ;  the  pupils  doing 
almost  all  the  work.  These  were  likewise 
equipped  with  artillery.  In  1909  a  Cadil- 
lac "30"  was  added  to  the  fleet. 

The  Cadillac  car  was  tested  over  thou- 
sands of  miles  of  travel  and  the  results 
were  so  satisfactory  that  two  more  of  the 
same  make  were  added  to  the  fleet.  In 
1910,  a  great  year  for  aviation  in  this 
country,  the  students  of  the  Northwest- 
ern Military  and  Naval  Academy  were 


Various  views  of 
the  motor  vehicles 
employed  by  the  stu- 
dents of  the  North- 
western Military  and 
Naval  Academy.  On 
some  of  the  automo- 


kept  abreast  of  the  times  by  instruction 
with  autos  equipped  with  dirigible  de- 
stroyers, target  practice  among  the 
ranges  of  the  clouds  being  indulged  in. 
These  destroyers  with  a  crew  of  stu- 
dents made  the  Glidden  tour  from  Cin- 
cinnati to  Dallas,  Tex.,  returning  to  Chi- 
cago by  way  of  Omaha.  Both  students 
and  cars  alike  were  deserving  of  great 
credit  because  of  the  record  made  on 
that  severe  grind.  These  two  cars  were 
numbered  among  the  nine  successful  en- 
trants to  complete  the  tour,  although  38 
started. 

Shortly  thereafter,  the  remaining  two 
Cadillacs  which  compose  the  fleet  were 
secured  and  furnished  with  electric  gen- 
erators connecting  directly  with  the  en- 
gines, wireless  instruments  and  45-foot 
telescopic  masts ;  the  latter  being  built 
at  the  academy  shops.  These  two  cars 
are  now  used  for  field  work  in  transmit- 
ting radio  messages,  and  in  addition,  the 
automobiles  carry  a  machine  gun,  an 
electric  searchlight  and  a  heliograph  for 
visual  signalling,  together  with  the  neces- 


biles  are  mounted  ma- 
chine guns  as  well  as 
a  complete  field  wire- 
less station.  Motor- 
cycles are  also  in- 
cluded in  the  equip- 
ment. 
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sary    wires,    guys, 
etc.,  for  the  wireless 
masts.       Emergency 
outfits    for    use    on 
bad    roads    are    also 
carried,    as    well    as 
a  x  e  s    and    shovels, 
and    coils     of    rope 
which- can  be  used  in 
connection   with   the 
"windlass''    hubs    of 
the  cars   for  pulling 
the  machines  out  of 
mud     holes.        This 
fleet  made   the   tour 
from    L  a  k  c 
Geneva,    Wis.. 
to   the   United 
States   Mili- 
tary and  Nav- 
al    Academies 
at   West   Point 
a  n  d    Annapo- 
lis,   the    party, 
consisting     o  f 
thirteen    s  t  u  - 
dents    and    the 
c  o  m  mamlant, 
making    a 
3,ooo-mile  trip. 

M  otorcycles 
for  scouting 
form  part  of 
the  corps,  which  is  said  to  be  unique. 

Because  of  the  important  fact  that  in 
this  mechanical  age  a  boy's  education  is 
incomplete  without  some  knowledge  of 


A  wireless  equipment  carried  by  automobiles.  A  machine 
gun  is  mounted  on  these  vehicles  for  protection  against  the 
attacks  of  an  enemy. 


the    late    develop- 
ments in   electricity, 
aviation  and  the  mo- 
tor car,  it  is  encour- 
aging   to    see    these 
subjects  handled  to- 
gether    with     aca- 
demic training.     As 
a  matter  of  course, 
the     students     need 
slight    encourage- 
ment    to     master 
these     branches     to 
the     best     of     their- 
ability,    for   it   is   as 
natural    for    a 
healthy  young- 
ster  to   be    in- 
terested    in 
mechanics     a  s 
for  a  duck  to 
take  to  water ; 
all    they    need 
is  a  chance. 

The  practi- 
cal experience 
gained  through 
actual  contact 
with  and  use 
of  the  ma 
chines  places 
the  finishing 
touches  on  the 

education  of  the  young  students,  prepar- 
ing them  as  it  does  for  the  many  prob- 
lems which  are  bound  to  arise  in  their 
after  life. 


HYDROSULPHITE  COLORS 

It  is  said  that  the  fastest  colors  on 
the  market  are  what  are  known  among 
dyers  as  hydrosulphite — colors  that  are 
dyed  with  hydrosulphite  in  a  caustic 
bath.  These  colors  are  as  nearly  fast  as 
any  can  be  made  and  have  been  adopt- 
ed by  our  Government  to  be  used  in 
army  uniforms  after  being  submitted 
to  very  severe  tests. 

The  dyeing  of  these  colors  on  cotton 
yarn  is  very  simple,  especially  when 
the  Scotch  tub  system  of  dyeing  is 
employed.  The  proper  way  to  dye 


these  colors  is  to  use  th.e  vacuum  type 
of  dye  machine,  as  the  dyestuff  experts 
hold  that  all  air  should  be  eliminated 
from  the  cottori  before  the  dye-stuff  is 
applied,  and  this  type  of  machine  is 
best  suited  for  that  purpose,  because 
in  this  system  the  cotton  is  stationary 
and  the  dye  liquor  is  forced  through 
the  cotton  by  means  of  pumps. 

Don't  forget,  the  next  cover  of 
this  magazine  will  appear  as  MODERN 
MECHANICS. 


IN  view  of  the  fact  that  numerous  re- 
ports from  Europe  state  that  Iron 
Crosses  have  been  awarded  to  German 
soldiers  and  sailors  for  acts  of  bravery 
during  the  present  conflict,  the  Various 
processes  in  manufacturing  this  military 
decoration  are  of  unusual  interest  at 
present. 


The  Iron  Cross  is  a  Prussian  military 
order  or  decoration  that  was  first  insti- 
tuted by  the  Prussian  Emperor  Fred- 
erick William  III  as  a  reward  for  dis- 
tinguished services  during  war.  For  a 
time  it  was  abandoned  but  again  revived 
in  1871  during  the  war  with  France. 
Since  then  these  decorations  have  been 


Pouring  the   Molten  Iron  Into   Molds  for   Casting  the   Center  Portion   of  the   Iron   Cross. 
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awarded  to  German  soldiers  and  sailors 
who  merit  them. 

The  Iron  Cross  consists  of  a  Maltese 
cross  made  of  iron  and  edged  with  sil- 
ver. It  is  worn  suspended  from  the 
neck, by  means  of  a  silk  cord  or  ribbon, 
or  at  the  buttonhole.  The  superior 
decor  ation  of 
the  Grand  Cross 
is  a  cross  of 
double  the  size 
and  is  reserved 
for  officers  of 


consists  of  pouring  the  iron  into  molds 
to  give  it  the  right  form  for  the  cross. 
Meanwhile,  the  silver  is  punched  out  to 
give  it  the  proper  shape  and  recess  for 
holding  the  iron  center  portion.  The 
silver  portion  is  then  cut  to  the  proper 
shape  with  a  very  fine  scroll  saw.  Thus 
the  iron  and  silver  parts  of  the  cross  are 
ready  for  assembling.  Following  the 
finishing  touches  that  are  given  to  the 
cross,  the  decoration  is  highly  polished 
on  a  buffing  wheel,  fastened  to  its  ribbon, 
and  then  stored  away  for  future  presen- 


Woman  worker  polishing:  the  fin- 
ished Iron  Cross  on  a  buffing  wheel. 
Below:  An  expert  workman  engrav- 
ing an  Iron  Cross. 


Using  a  scroll  saw  in 
order  to  cut  out  from  a 
silver  sheet  the  silver  edge 
of  the  Iron  Cross.  Previ- 
ously, the  silver  squares 
have  been  punched  to 
shape. 


high  rank  who  have  successfully  carried 
out  a  campaign,  won  a  decisive  battle  or 
conducted  a  brave  defense  of  a  fortress 
or  position. 

In  the  accompanying  views  the  various 
steps  in  making  the  Iron  Cross  are 
shown.  One  of  the  very  first  operations 


tation  to  German  soldiers  and  sailors. 

The  Iron  Cross  is  a  decoration  of  very 
pleasing  design  and  is  quite  conspicuous 
among  the  many  orders  of  the  European 
nations.  Since  the  present  outbreak  of 
hostilities  between  Germany  and  the 
allied  nations  the  Iron  Cross  has  been 
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Huge  Manually-Operated  Punch  Employed  for  Stamping   Silver  Squares  to  the  Proper  Sh 


awarded  to  many  soldiers  and  generals 
as  well  as  to  naval  men.  Conspicuous 
among  the  latter  are  the  men  compris- 
ing the  crew  of  the  German  commerce 
raider  Emden  and  the  German  sub- 
marine C7-p. 


ELECTRIC  PIPE  ORGANS 

Even  the  "king  of  instruments,"  the 
modern  pipe  organ,  has  not  been  able 
to  withstand  the  steady  advance  of 
electricity  and  to-day  what  are  known 
as  electric  actions  are  being  used  in 
nearly  all  of  the  big  instruments  being 
constructed.  With  this  system  the  or- 
gan and  the  console  or  keyboard  can  be 
separated  ;  the  organ  being  often  placed 
in  an  entirely  different  part  of  the 
building  from  the  keyboard.  How- 
ever, the  real  object  of  the  electric  ac- 
tion is  to  lighten  the  touch  and,  at  the 
same  time,  to  give  immediate  response 
when  the  key  is  depressed. 

Several  years  ago  it  was  discovered 
that  the  touch  in  large  organs  became 


so  heavy  that  it  was  with  the  greatest 
difficulty  that  the  organist  could  press 
the  keys.  Then  compressed  air  came 
to  the  rescue  and  tiny  currents  of  air 
were  used  to  open  the  pipes.  Although 
this  action  is  still  used,  it  is  generally 
slow  in  responding  and  the  sound  may 
not  come  for  some  time  after  the  key  is 
depressed.  With  electricity,  on  the 
other  hand,  the  response  is  instantane- 
ous no  matter  how  far  the  organ  is 
from  the  keyboard.  In  some  cases  the 
electric  action  has  been  combined  with 
the  pneumatic. 

The  electric  action  is  really  a  mini- 
ature telegraph.  When  the  organist 
presses  a  key,  a  tiny  current  of  electric- 
ity is  sent  through  a  wire  to  the  pipe. 
This  little  current  opens  the  pipe  and 
lets  the  air  in  from  the  windchest.  The 
electric  action  has-  made  possible  the 
placing  of  the  well-known  echo  organ 
in  another  part  of  the  hall  from  the 
main  organ  and  yet  connected  with  the 
same  keyboard. 


BIG  SERIAL    IS    COMPLETED 


Daring  scenes  in  motion  pictures  are 
not  enacted  without  risk  to  the  players. 
More  than  that,  injuries  are  often  suf- 
fered by  the  players.  The  following  is 
a  doctor's  report  on  the  injuries  to 
actors  who  produced  the  "Trey  o' 
Hearts''  serial : 

"Cleo  Madison,  a  badly  lacerated 
kneecap  and  severe  bruises  about  the 
back  and  shoulders ;  George  Larkin, 
one  ear  nearly  torn  off  and  bruised  and 
battered  legs  and  body;  Harry  Vallejo, 


a  sprained  wrist;  Leigh  Smith,  poison 
ivy  over  both  arms  and  his  face ;  Ray 
Han  ford,  a  cut  on  the  knee  and  bruises 
too  numerous  to  mention ;  Rex  Hodge, 
congestion  of  the  lungs;  Tom  Walsh, 
sprained  back;  Wilfred  Lucas,  a  pair 
of  feet  swollen  and  blistered  until  he 
cannot  walk  on  them ;  Johnny  Pierce,  a 
broken  nose." 

Of  the  entire  company  not  one  es- 
caped without  injury  or  illness,  and 
every  morning  and  evening  before  the 


The   "Trey  o'   Hearts"   Company  on  an  Improvised  Stage  on  Waterfront  at  San  Diego,  Calif, 
tor   Wilfred  Lucat  and   Cleo  Madison   are  Been  In  the  Right  Foreground. 
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door  of  the  Red  Cross  tent  a  line  would 
form  of  limping,  coughing  players,  hob- 
bling along  with  requests  for  bandages, 
liniment,  lotions,  cough  remedies  and  a 
little  of  everything  in  the  doctor's  med- 
icine chest. 

REDUCING      THE      TIME       RE- 
QUIRED  TO   DRY   FILMS 

Speed  is  a  by-word  in  the  motion  pic- 
ture business  to-day.  Speed  is  demand- 
ed everywhere,  in  the  scenario,  in  the 
studio,  in  the  camera  men,  in  the  cam- 
eras themselves,  in  the  projection  ma- 
chine and  in  the  developing  room.  In- 
deed, the  only  place  that  never  seems 
speed-ridden  about  a  film  manufacturing 
plant  is  the  drying  room  where  the  tens 
of  thousands  of  recently  developed  films 
are  left  draped  on  drums  for  hours  at  a 
time  to  dry.  In  the  past  it  has  been  con- 
sidered impossible  to  hurry  this  opera- 
tion. To  turn  fans  on  the  moist  films 
meant  that  their  surface  would  become 
coated  with  dust ;  while  to  open  windows 
or  construct  ventilating  systems  in  the 
drying  room  presented  the  same  draw- 
back. But  through  the  ingenuity  of  a 


veteran  in  the  motion  picture  game,  Mr. 
Farini,  who  is  in  charge  of  a  large  studio 
in  Yonkers,  speed  has  at  last  been 
dragged  into  the  drying  room. 

Mr.  Farini  was  recently  given  a 
"batch"  of  releases  to  get  out  in  fast 
time.  It  happened  that  the  weather  was 
particularly  humid  just  at  that  period 
and  the  films  in  the  drying  room  were 
left  hanging  for  ten  hours  before  they 
were  thoroughly  dry.  Ten  hours  for 
drying  was  out  of  the  question  on  the 
releases  Mr.  Farini  had  in  hand  and  he 
decided  to  try  an  experiment.  He  vis- 
ited the  local  electric  light  company  and 
secured  the  use  of  four  large  electric 
beer  vat  dryers..  These  he  had  connect- 
ed and  installed  in  the  drying  room,  and 
much  to  his  gratification  the  steady  tem- 
perature they  produced  in  the  building 
dried  his  releases  in  exactly  half  an  hour. 
That  meant  that  his  little  discovery  had 
cut  down  the  time  required  to  manufac- 
ture motion  picture  films  by  at  least  three 
or  four  hours.  Moreover,  on  investiga- 
tion it  was  found  that  the  films  that  were 
dried  so  quickly  remained  very  tough 
where  the  films  that  were  left  to  hang 
for  hours  became  watersoaked  and  easily 
torn. 


A  NEW  PRODUCING  COMPANY 

With  a  motion  picture  plant  that  is 
modern  in  every  respect,  the  Liberty  Mo- 
tion Picture  Company  started  active  op- 
erations a  number  of  weeks  ago.  The 
plant  is  situated  at  Germantown,  a  prom- 
inent suburb  of  Philadelphia.  Mr.  N.  E. 
Milligan,  a  former  stage  director  in  stock 
as  well  as  productions,  has  been  engaged 
as  head  producer.  Milligan  is  at  present 
absorbed  in  his  fourth  multiple  reel 
photo-play.  Howard  G.  Bobb  is  general 
manager  of  this  new  company.  The  fac- 
tory of  the  company  has  the  capacity 
for  turning  out  four  million  feet  of  the 
finished  product  per  week.  In  the  studio 
there  is  adequate  space  for  sixteen  good 
sized  sets. 

The  releases  now  in  preparation  will 
be  put  into  circulation  in  the  near  future. 


Electric 


[eaters  Used  in  Drying  Boom  of  Studio  to 
Hasten  Drying  of  Films. 


The  cover  of  the  next  issue  of  this 
magazine  will  bear  the  new  title 
"MODERN  MECHANICS." 


ABOUT  forty-five  minutes  from 
Broadway,  New  York,  on  the 
road  to  Boston,  is  the  thriving  city  of 
New  Rochelle.  Many  are  the  industries 
for  which  New  Rochelle  may  justly  be 
proud,  but  probably  none  is  regarded 
with  greater  pride  than  that  of  producing 
photoplays. 

New  Rochelle  is  the  home  of  the 
Thanhouser  studio.  Thanhouser  and 
New  Rochelle  are  inseparable:  the  men- 
tioning of  one  calls  for  the  other.  Just 
the  word  "Thanhouser"  on  a  letter 
mailed  in  New  Rochelle  will  speed  that 
letter  straight  to  the  Thanhouser  studio. 
If  the  production  of  a  Thanhouser  pho- 
toplay calls  for  a  few  fire  engines,  they 
are  immediately  placed  at  the  disposal  of 
the  producer.  Indeed,  the  Thanhouser 
directors  may  consider  anything  in  the 
city  at  their  disposal  if  the  scenario  de- 
mands it.  Hence  an  ultra-liberal  amount 
of  realism  in  Thanhouser  films. 

I  recently  had  the  good  fortune  to  visit 
the  Thanhouser  studio  and  be  shown 
through  the  numerous  departments  of 
this  industrious  community — or  should  I 
say  "family,"  for  never  have  I  witnessed 
a  more  homelike  atmosphere  and  spirit  of 
good  fellowship  in  a  manufacturing  es- 
tablishment. At  any  rate,  I  had  an  op- 
portunity of  seeing  the  home  of  the 
Thanhouser  films  from  the  camera  to 
the  shipping  tin,  or,  putting  it  in  meta- 
phorical terms,  from  the  cradle  to  the 
leaving  of  home  for  the  outside  world. 

The  Thanhouser  is  housed  in  two 
large  concrete  buildings.  One  of  the  first 
things  that  catch  the  eye  and  admira- 


tion of  the  visitor  is  a  garden  that 
fronts  the  street  leading  to  the  build- 
ings. At  the  time  the  writer  visited 
the  studio  this  garden  was  laid  out 
with  a  ledge  of  rocks  in  the  back- 
ground, down  which  leaped  a  water- 
fall. The  water  gathered  in  a  rocky 
basin  below  and  then  flowed  over  nu- 
merous boulders  into  a  cave.  Two  rus- 
tic bridges,  trees  and  other  bits  of  foli- 
age completed  the  landscape.  And  the 
remarkable  feature  of  this  garden  was 
that  everything — even  the  large,  rocky 
ledge  in  the  background — had  been 
constructed  by  the  studio  carpenters,  en- 
tirely of  wooden  framework  and  canvas 
painted  in  photographic  colors  much  in 
the  same  manner  as  an  artist  retouches 
a  photograph  for  halftone  engraving 
purposes.  But  this  is  not  all.  The  brook 
entered  the  cave  for  a  very  definite  and 
remarkable  purpose. 

Under  a  wooden  platform  on  which 
scenes  are  staged  when  weather  per- 
mits, I  was  led  into  a  wonderful  under 
ground  cave.  It  consisted  of  many  lit- 
tle passages,  grottoes,  out-of-the-way 
corners  and  large  chambers,  all  bound 
in  by  rocky  walls  marred  with  the  most 
grotesque  stalactites  and  stalagmites. 
Through  the  cave  passed  the  brook; 
the  water  being  sufficiently  deep  to 
float  a  flat  bottom  row  boat.  And  as 
in  the  instance  of  the  outdoor  scenery, 
the  entire  cave  was  constructed  of 
wooden  framework  and  painted  canvas. 

All  of  this  scenery  was  employed  in 
certain  episodes  of  "The  Million  Dollar 
Mystery."  It  is  indeed  difficult  for  any- 
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one  who  has  seen  reels  of  this  serial,  in 
which  the  cave  is  employed,  to  be  con- 
vinced that  the  cave  is  not  a  natural 
one. 

The  property  room  of  any  studio  is 
one  of  the  centers  of  interest.  In  a 
measure  it  aptly  signifies  the  scope  of 
the  producer — his  facilities — or  call  it 
stock  in  trade  if  you  desire.  If  the 
property  room  of  the  Thanhouser  be 
regarded  as  a  criterion,  the  facilities  of 
this  studio  are  well  nigh  unbounded. 
Not  even  in  a  large  metropolitan  furni- 
ture store  would  one  find  such  a  com- 


In  These  Viewi  1« 

Seen     the     Worn- 

derful      Artificial 

Scenery     Erected 

in    the    Yard    of 

the       Thanhouier 

Plant   and   Employed   in   Many   Scenes   of 

the      "Million     Dollar     Mystery."        The 

Rocks    are    Made     Entirely     of    Canvas, 

Painted   in  Photographic  Colors   so  as  to 

Completely    Deceive    the    Motion    Picture 

Camera.       The    Foliage,     of    Course,    is 

Natural. 


plete  and  varied  assortment  of  house- 
furnishings,  much  less  the  fittings  for 
offices,  bar  rooms,  churches,  schools 
and  what  not.  I  would  unhesitatingly 
challenge  anyone  to  suggest  some  in- 
door scene  that  could  not  be  rendered 
with  the  proper  atmosphere  in  the 
Thanhouser  studio.  Perhaps  I  am  too 
enthusiastic,  for  giving  the  matter  fur- 
ther thought  it  is  quite  possible  that 
ancient  scenes  or  others  entirely  out 
of  the  ordinary  could  not  be  fitted  up 
from  stock.  But  then  there  are  the 
studio  carpenters  to  reckon  with. 


In  one  section  of  the  studio  there  is 
a  large  space  devoted  to  the  carpenters. 
These  men  are  clever  and  ingenious  arti- 
sans, skilled  in  their  calling  and  capable 
of  turning  out  any  piece  of  property 
that  may  be  necessary  in  producing  a 
photoplay.  For  instance,  in  "The  Mil- 
lion Dollar  Mystery"  the  men  con- 
structed a  safe  of  wood  and  cardboard, 
painted  with  aluminum  enamel,  that 
surely  defied  detection  in  the  film, 
-twen  the  bolt  mechanism  could  be  op- 
erated by  turning  the  usual  lever  han- 
dle, although  the  bolts  consisted 


In   the   View  to   the   Left   is   Seen   the 
Swinging  Rock  that  Covers  the  Entrance 
to  the  Cave  Featured  in  the  "Million  Dol- 
lar   Mystery."      This    Rock    is    Made    of 
Canvas   and   Operated   by   a   Stage   Hand 
Hidden     Behind     it.       In    the    Oval    the 
Swinging  Rock   is   Seen   Closed   Over  the 
Entrance.   Below: 
One    of   the   Rus- 
tic    Bridges,     as 
well  as  Entrance 
to  the  Cave  with 
the    Rocky    Door 
Swung  Back. 


merely  of  wooden  sticks  finished  in 
aluminum.  Another  clever  piece  of 
property  was  a  rural  fire  department 
pump  and  hose  cart  that  later  added 
much  mirth  to  a  farce  comedy  film. 

You  must  not  assume  by  the  fore- 
going that  everything  in  producing 
photoplays  is  intended  to  deceive  the 
camera.  This  is  far  from  being  the 
case,  for  where  actual  furniture  can  be 
employed  it  most  certainly  is.  In  one 
set  for  the  "Zudora"  series  I  have  seen 
$2,000  worth  of  new  furniture  used  for 
the  first  time. 
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Before  concluding  the  preparation 
of  sets  it  is  but  fair  to  say  a  word  re- 
garding scene  painters.  These  workers 
are  busily  engaged  in  painting  the 
background  and  side  walls  for  sets. 
They  work  in  a  long,  narrow  room, 


on  the  floor  can  reach  any  part  of  the 
surface  without  difficulty. 

Aside  from  the  property  room  con- 
taining the  furniture  there  is  still  an.- 
other  room  devoted  to  small  pieces.  It 
would  be  next  to  impossible  to  cover 


Views  of  the  Property 
Room 


In  These  .Views  May  be  Seen  Different 
Corners  of  the  Furniture  Property  Room, 
as  Well  at  the  Small  Property  Room 
Where  Ornaments  and  Other  Similar 
Articles  are  Kept  on  Shelves.  The  Va- 
riety of  Furniture  in  a  Studio  Property 
Room  is  Astounding.  Furniture  of  Al- 
most Every  Kind  Dating:  From  the  Co- 
lonial days  to  Modern  Times  is  at  Hand 
Ready  for  Immediate  Use  in  Any  Scenes 
Called  for  in  Films.  The  Same  Com- 
pleteness is  Much  in  Evidence  in  the 
Property  Room  for  Small  Objects. 
Clocks,  Lighting  Fixtures,  Ornaments, 
Mirrors  Instruments  of  all  Kinds— in 
Fact  Every  Small  Article  that  is  Apt 
to  be  Called  for  in  a  Film— are  Found  on 
the  Shelves. 


along  one  side  of  which  is  placed  the 
huge  surface  to  be  painted.  This  sur- 
face may  be  raised  or  lowered  on  a 
suitable  framework  through  a  long  slot 
in  the  floor,  so  that  a  painter  standing 


the  entire  contents  of  this  room. 
Shelves  of  great  length  and  extending 
from  the  floor  to  the  ceiling  are  loaded 
down  with  small  objects  of  all  kinds. 
Here  are  a  few  selected  at  random : 
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Telegraph  and  telephone  instruments,     every  object  can  be  found.     Ask  for  a 
doctor's  instruments,  ornaments  of  all     bedroom  setting  and  the  men  will  bring 

1--_J«        £  —  ~ .  ~.f_  ; t~  i  _         *         j  i_         r  •,  •  .  * 


kinds,    firearms    of    every    conceivable 
type,  picture   frames,   mirrors,   clocks, 


in  the  furniture  in   keeping  with  the 
story,  place  the  various  pieces  in  posi- 


One  of  the  .Companies  Engaged  in  Producing  Princess  Brand  Comedies  at  the  Thanhouser  Studio.    The 

Three   Groups   Represent    Soldiers,    Civilians   and   a   Poilce   Force   in   a   Side-Splitting 

Comedy    entitled   "The   Dead   Line." 


chandeliers  and  lighting  fixtures.  Take, 
for  instance,  the  single  item  of  clocks. 
There  are  alarm  clocks,  grandfather's 
clocks,  mantelpiece  clocks,  bureau 
clocks,  wall  clocks  and  so  on  down  the 
line.  The  stock  clerks  know  where 


tion,  use  the  proper  bedding,  arrange 
a  scarf  on  the  bureau  with  the  proper 
articles  neatly  laid  out  on  top  of  it 
and  attend  to  the  numerous  other  de- 
tails that  insure  realism. 

The    studio   proper   is   an   immense 


MODERN   MECHANICS 


39 


glass  covered  room  in  the  same  build- 
ing as  the  property  rooms.  At  least 
ten  sets  can  be  employed  at  once  on 
this  floor;  at  the  time  the  writer  visited 
the  studio  at  least  one-half  of  the  floor 
space  was  taken  up  with  sets  of  the 
"Mystery"  films — left  standing  until 
the  series  was  completed — yet  leaving 
ample  room  for  six  other  active  sets. 

The  lighting  of  the  studio  is  aided 
by  the  glass  roof ;  the  studio  being  a 
daylight  one.  Under  the  glass  there  is 
an  elaborate  system  of  shades  that  can 
be  adjusted  so  as  to  vary  the  intensity 
of  the  light  over  any  particular  part  of 
the  floor.  When  the  daylight  is  not  of 
sufficient  intensity,  arc  lamps  are  em- 
ployed. These  comprise  several  carbon 
arcs  enclosed  in  a  metal  hood  and 
mounted  on  casters  to  facilitate  moving 
them  to  any  part  of  the  floor. 

To  properly  describe  the  work  of  the 
directors  and  actors  is  rather  difficult, 
at  least  in  so  short  a  space.  To  a  vis- 
itor watching  the  activities  in  the 
studio  the  general  impression  is  that 
of  several  independent  groups  of  indi- 
viduals, each  absorbed  and  at  work  on 
its  own  particular  problem  and  seem- 
ingly disinterested  in  the  work  of  the 
others.  The  sets  comprise  a  back  wall 
and  two  sides,  furnished  with  such  fit- 
tings as  may  be  necessary.  The  actors 
are  quite  shut  in  from  the  outs-ide 
world  by  the  walls.  In  front  stand  the 
director  and  the  camera  man  with  his 
machine.  When  everything  is  in  readi- 
ness for  taking  the  scene,  the  director 
shouts  "lights,"  bringing  several  elec- 
tricians on  the  run  with  arc  light  stands 
that  are  soon  connected  to  the  source 
of  current  by  long,  flexible  cables. 
Elsewhere  may  be  seen  stage  carpen- 
ters busily  engaged  in  erecting  a  set; 
in  another  part  of  the  studio  the  carpen- 
ters are  demolishing  a  set ;  while  per- 
haps in  a  corner  may  be  seen  a  director 
surrounded  by  his  company  to  whom 
he  is  explaining  the  action  of  the  scen- 
ario. 

The  handling  of  the  film  is  a  most  in- 
teresting part  of  the  Thanhouser 
plant.  This  is  accomplished  in  an- 
other building  from  that  occupied  by 
the  large  studio,  although  there  is  a 


One    of   the   Rustic   Bridges    Constructed    by    Stage 
Carpenters    in   the    Thanhouser   Yard. 

daylight  studio  of  lesser  magnitude 
housed  under  the  same  roof  as  the  de- 
veloping and  printing  departments. 

The  developing  room  is  entered 
through  a  winding  entrance,  so  con- 
structed as  to  effectively  shut  off  all 
light,  yet  permitting  the  free  passage 
of  air.  For  the  first  few  moments  it  is 
impossible  for  a  visitor  to  see  anything 
and  in  consequence  he  feels  helpless. 
After  a  time  the  oblong  red  lights  are 
visible  around  the  room  and  by  their 
dim  rays  may  be  seen  the  long,  narrow 
tanks  in  which  the  film  is  developed. 
The  celluloid  strips  are  wound  on  sim- 
ple wooden  frames  and  allowed  to  re- 
main in  the  developing  tanks  for  the 
required  length  of  time.  The  dark 
room  hands  occasionally  lift  a  frame 
from  a  tank  and  bring  it  in  front  of  a 
red  lamp  to  ascertain  the  extent  of  the 
development.  In  other  tanks  the  films 
are  fixed  and  washed. 

The  room  where  the  films  are  print- 
ed, i.  e.,  where  the  positive  films  are 
printed  from  the  negative,  is  perhaps 
more  interesting  than  the  dark  room. 
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A   General   View   of   the   Huge   Daylight   Studio   in   which   Thanhouser  and   Princess   Brand   Films   are 
Staged.     In  this  Picture  the  Arrangement  of  the  Different  Sets  is  Clearly  Seen. 


It  is  also  entered  through  a  winding 
passageway  that  excludes  all  outside 
light.  In  this  room  there  are  a  number 
of  printing  machines  constantly  click- 
ing away.  It  may  be  added  that  the 
red  lamps  are  brighter  in  this  room 
than  in  the  dark  room  ;  the  positive  film 
stock  being  less  sensitive  than  the  neg- 
ative. The  printing  machines  appear 
as  so  many  fire-flies  with  their  flicker- 
ing red  lights.  As  the  negative  and 
positive  strips  move  along  one  picture 
at  a  time,  a  shutter  opens  for  an  in- 
stant and  permits  the  rays  of  a  power- 
ful light  to  pass  through.  By  observ- 
ing the  relative  strength  of  the  -  red 
light  through  the  moving  film  strips, 
the  operators  can  determine  the  inten- 
sity of  the  negative  and  time  the  print- 
ing accordingly. 

After  the  films  are  developed  they 
are  dried  in  a  special  room  that  is  kept 
warm  and  dry,  the  celluloid  strips  being 


wound  on  cagelike  wooden  frames. 
When  the  strips  are  thoroughly  dry, 
they  are  ready  for  assembling. 

The  assembling  room  is  equipped 
with  long,  low  tables  at  which  sit  many 
girls  engaged  in  piecing  together  the 
various  strips  of  film  that  go  to  make 
a  complete  reel.  It  is  most  interesting 
to  watch  these  girls  working,  for  they 
are  extremely  apt  at  handling  the  film. 
Each  has  a  reel  and  stand  at  her  right 
on  which  to  wind  the  film  as  fast  as  it 
is  assembled.  Little  rolls  of  film  are 
piled  about,  each  accompanied  by  a 
strip  of  paper  marked  with  the  name 
of  the  film  and  the  number  of  the  scene. 
Each  girl  has  a  typewritten  list  of  the 
scenes  in  the  order  in  which  they 
should  be  assembled.  The  workers 
take  the  different  lengths  in  proper  se- 
quence and  cement  them  together  with 
liquid  adhesive.  Another  part  of  this 
work  consists  of  polishing  the  film 
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Strips.  The  girls  wind  the  strips  on 
large,  wooden,  cagelike  frames  that 
have  been  covered  over  with  soft  cloth. 
The  surface  of  the  film  is  then  gone 
over  with  a  cloth  as  well  as  with  the 
palm  of  the  hand  until  it  is  lustrous  and 
without  spots  of  any  kind. 

When  a  film  has  been  assembled  and 
finished,  it  is  sent  to  the  projecting 
room.  Here  are  found  two  motor- 
driven  projecting  machines  attended 
by  two  men.  The  film  is  taken  out  of 
its  tin  and  placed  in  one  of  the  ma- 
chines. The  operator  has  before  him 


the  typewritten  assembly  sheet.  It  is 
his  duty  to  compare  the  projected  film 
with  the  assembly  sheet,  making  sure 
that  the  scenes,  leaders  and  inserts  fol- 
low in  proper  order  and  are  without 
flaw.  After  being  thus  inspected  and 
found  correct,  the  film  is  placed  in  a 
flat  tin  can  and  is  sent  to  the  shipping 
room,  there  to  be  shipped  to  the  ex- 
changes throughout  the  United  States 
and  the  world.  From  the  exchanges 
the  film  ultimately  finds  its  way  to  the 
motion  picture  theatres  and  the  audi- 


AN  EXCITING  AEROPLANE  ACT 

Sliding  down  a  rope  from  a  fast  fly- 
ing aeroplane  and  landing  on  the  hur- 
ricane deck  of  a  freight  train  moving 
forty-five  miles  an  hour  is  a  job  that 
would  make  almost  any  soldier  of  for- 
tune look  to  his  laurels.  It  has  all  the 
thrills  of  war  and  none  of  the  emolu- 
ments of  heroism. 

Charles  Gorman  of  the  Majestic-Mu- 
tual forces  did  the  trick  recently  near 
the  Mutual's  Los  Angeles  studios,  and 
did  it  not  once,  but  twice.  First,  he 
rehearsed  it  so  that  W.  C.  Cabanne, 
director  of  "Out  of  the  Air,"  the  play 
for  which  the  thriller  was  staged, 
should  be  satisfied  it  could  be  done, 
and  then  Gorman  "went  and  done  it." 

Captain  Hodgson,  a  well-known  Cali- 
fornia aviator,  handled  the  machine, 
and  F.  A.  Turner  and  Signe  Auen  were 
on  hand,  ostensibly  as  principals  in  the 
production,  but  really,  as  they  thought, 
to  serve  as  first  aid  to  the  heroic  dead. 
Gorman  liked  the  stunt  so  well  he  has 
offered  to  do  it  again  some  day.  He  is 
not  being  crowded  one  little  bit  for  his 
job. 


drama  to  its  present  state  of  perfec- 
tion and  importance.  He  is  the  orig- 
inator of  many  of  the  now  common 
effects  in  photoplays,  chiefly  the  grad- 
ual opening  and  the  fade-away  at  the 
beginning  and  end  of  a  film,  the  "flash 
back"  where  a  story  occasionally 
flashes  from  one  scene  to  another  to 
indicate  simultaneous  incidents  and 
hold  the  audience  in  suspense,  and  the 
slow  and  emphatic  acting — particu- 
larly facial  expression — coupled  with 
close-up  photography. 


TWO  WELL-KNOWN  FILM  PER- 
SONAGES 

In  the  accompanying  view  is  shown 
D.  W.  Griffith,  the  well-known  motion 
picture  director  comparing!  notes  with 
Harry  Aitken,  President  of  the  Mutual 
Film  Corporation.  Mr.  Griffith  is  cred- 
ited with  having  brought  the  film  Mes8r8'  ^^^S^^?-'1™™1 
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ACTING     IN      SULPHUR      MINE 
HARD    ON    SHOES 

"Sheriff"  Arthur  Mackley  and  How- 
ard Gaye  each  was  forced  to  purchase 
a  new  pair  of  shoes  as  the  result  of 
putting  on  the  Reliance-Mutual  thrill- 
er, "The  Miner's  Peril."  The  company 
used  an  old  sulphur  mine  in  the  To- 
panga  canyon  in  the  Santa  Monica 
mountains  for  the  mine  shaft.  The 
ground  near  the  mine  shaft  was  so  hot 
from  the  sulphur  fumes  that  it  burned 
the  players'  shoes.  The  company  was 
able  to  work  only  a  half  hour. 

NEW     FEATURE     PRODUCTION 

WITH   A   CAST   OF    15,000 

PERSONS 

There  have  been  many  feature  pho- 
toplays of  six,  seven  or  even  eight  reels 
with  casts  totaling  3,000  to  5,000  peo- 
ple. But  it  has  remained  to  the  daring 
of  the  famous  director  D.  W.  Griffith 
of  the  Mutual  Film  Corporation  to  pro- 
duce a  feature  entitled  "The  Clansman" 
in  some  scenes  of  which  appear  15,000 
persons.  Beyond  any  doubt  this  is  the 
first  time  that  casts  in  excess  of  10,000, 
or,  for  that  matter,  probably  over 
5,000,  have  been  employed  in  a  film 
production. 

There  are  12,000  actors  in  this  pro- 
duction who  take  part  as  soldiers  of 
the  United  States  army,  as  members  of 
the  famous  Ku  Klux  Klan,  as  natives 
of  the  city  in  which  the  dramatic  action 
takes  place,  and  as  the  objects  of  the 
wrath  of  all  these  people.  Three  thou- 
sand more  actors  are  negroes,  fleeing 
trom  the  Ku  Klux  Klan  organization. 

One  may  gauge  the  magnitude  of  the 
action  by  the  following  incidents  :  Once 
the  3,000  negroes,  who  were  driven 
from  their  homes  by  the  Ku  Klux  Kbn, 
really  took  fright  at  the  savageness 
with  which  they  were  attacked  and 
more  than  half  of  them  refused  to  re- 
turn to  work.  As  a  result  the  director 
had  to  hire  about  2,000  negroes  and 
photograph  the  scenes  over  again  in 
which  the  black  folks  figured.  One  of 
the  leading  men,  Henry  Walthall,  as 
well  as  Director  Griffith,  both  had  bad 
falls  from  their  mounts.  In  one  in- 


stance Griffith's  horse  fell  upon  him  in 
a  mad  gallop  across  country,  with  the 
result  that  the  film  had  to  be  delayed 
several  weeks  until  he  recovered. 


MINING    CAMP    CONSTRUCTED 
FOR    "MOVIES" 

In  the  new  Universal  serial,  "Master 
Key,"  the  director,  Bob  Leonard,  has 
gone  to  no  little  expense  and  trouble 
in  order  to  have  constructed  a  thriving 
mining  camp  in  the  midst  of  the  Cali- 
fornian  mountains.  There  are  a  half 
dozen  or  more  shafts  sunk  into  the 
side  of  a  mountain  at  various  points, 
with  car  tracks  issuing  from  their 
mouths  and  running  on  to  great  dump- 
ing mounds.  There  are  the  powder 
and  tool  houses,  piles  of  logs  used  for 
beaming  the  tunnels,  scores  of  ore  cars, 
well  constructed  shacks  for  the  miners 
and  their  families,  as  well  as  everything 
else  that  is  necessary  for  giving  the 
scenery  a  true  mining  camp  appear- 
ance. The  entire  atmosphere  of  the 
mining  camp  is  most  realistic  and 
leaves  absolutely  nothing  to  the  imag- 
ination of  the  audience. 


GERMAN     GOVERNMENT     TAK- 
ING MOTION  PICTURES 
OF    WAR 

It  is  reported  by  one  of  the  American 
correspondents  in  Germany  that  the 
German  government  has  commissioned 
the  Express  Film  Company,  a  connec- 
tion of  Pathe  Freres,  to  take  official 
moving  pictures  during  the  course  of 
the  war.  These  pictures  are  designed 
to  disprove  the  charges  of  German 
atrocities.  Under  certain  conditions 
scenes  of  actual  fighting  are  being 
taken.  The  conduct  of  the  German  sol- 
diers after  the  capture  of  a  city  is 
being  recorded  by  the  motion  picture 
camera. 


Being  hoisted  from  a  swiftly  moving 
motorboat  on  to  a  hydro-aeroplane 
while  traveling  at  full  speed  over  the 
Pacific,  is  the  experience  of  Signe  Auen 
in  the  political  story,  "On  the  Wings 
of  Love,"  just  produced  by  W.  Christie 
Cabanne  of  the  Majestic-Mutual  forces. 


THE  LATEST  IN  CONCRETE 


In  the  accompanying  views  are  seen  a 
few  of  the  latest  applications  of  concrete 
in  Pasadena,  Calif.    And  in  view  of  the 
fact  that  California  leads  in  the  artistic 
employment  of  concrete,  these  examples 
may  be  considered  as  the 
most     advanced     in     the  f~ 
field. 

In  the  center  view  is  |f 
seen  the  Women's  Rest 
House  in  Library  Park,  a 
striking  example  of  a 
concrete  building  of  at- 
tractive architecture.  In 
the  oval  to  the  left  is  a 
park  bench,  the  ends  of 
which  are  of  concrete  and 
serve  to  hold  two  heavy 
boards  that  are  held  in 


stone.  In  the  right  hand  oval  is  seen 
a  similar  idea  applied  to  house  numbers. 
In  beautiful  contrast  to  the  white  con- 
crete are  the  many  bronze  lamp  posts 
that  are  being  employed  in  lighting  the 

thoroughfares     of     Pasa- 

|    dena.     In  the  lowermost 
I   view  is  seen  one  of  these 
artistic  lamp  posts  as  well 
as  the  name  of  a  home  on 
a  small  concrete  slab. 

It  is  undisputedly  ad- 
mitted that  in  the  matter 
of  artistic  employment  of 
concrete  for  a  wide  di- 
versity of  purposes,  the 
cities  in  southern  Califor- 
nia are  far  more  ad- 
vanced than  other  Amer- 


place  with  pegs.  Such  a 
bench  may  be  constructed 
at  a  cost  of  about  Sio. 
In  the  topmost  view  is 
seen  a  street  sign  located 
on  the  curb  stone.  These 
concrete  signs  may  be 
made  at  a  cost  of  but  $4 
and  they  are  proving  | 
highly  useful  as  well  as 
adding  to  the  decorative  j 
appearance  of  the  con- 
crete walks  and  curb 


ican  cities.  Concrete  is 
used  in  many  ways  and 
for  almost  infinite  pur- 
poses in  California.  Many 
of  these  applications  are 
new  and  even  unknown 
to  Eastern  home  builders. 
Concrete  is  not  expensive 
to  employ  and  is  exceed- 
ingly durable,  while  its 
appearance,  when  proper- 
ly combined  with  wooden 
trimmings,  is  pleasing. 
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r  I  ^HE  American  Santa  Claus  is  think- 
_L  ing  hard  these  days  as  to  how  he 
can  fill  the  stockings  of  his  many  Amer- 
ican youngsters  to  the  brim.  His  Ger- 
man workshops,  heretofore  producing 
the  greater  part  of  the  toys  for  young 
America,  are  now  closed  because  of  the 
European  war.  It  presents  quite  a  prob- 
lem for  this  mythical  gentleman  to  meet 
the  unprecedented  emergency,  for  no  aid 
can  be  counted  on  from  Germany.  It 
is  in  the  United  States  that  the  shortage 
must  be  met. 

In  Massachusetts,  not  far  from  the 
New  Hampshire  border,  is  the  town  of 
Winchendon,  thriving  in  the  shadow  of 
Mount  Monadnock.  Winchendon  is 
America's  Toy  Town.  It  occupies  the 
same  relative  position  in  American  in- 
dustry as  Nuremburg  does  in  Germany. 
In  fact,  the  New  Englanders  are  prone 


Photos.    Paul  Thompson 

to  call  it  "The  American  Nuremburg." 
It  is  to  the  artisans  of  Winchendon  that 
Santa  Claus  has  appealed  for  the  greater 
supply  of  Christmas  toys,  and  -the  scenes 
of  extreme  activity  in  the  town  are  am- 
ple proof  that  the  appeal  has  been  heard 
— and  answered. 

Winchendon  is  essentially  a  Toy 
Town.  The  very  atmosphere  reverbe- 
rates with  the  spirit  of  Toyland.  As  the 
train  pulls  into  the  station  the  visitor  to 
the  town  is  surprised  to  find  a  huge  rock- 
ing horse  standing  on  the  green  near  the 
depot.  It  is  the  idol  of  the  town — its 
very  spirit  as  it  were — a  huge  toy  that 
symbolizes  the  raison  d'etre  of  the  town. 

Winchendon  is  also  a  manufacturing 
town.  Yet  it  has  none  of  the  character- 
istics that  are  usually  closely  associated 
with  a  highly  industrial  community. 
There  are  no  closely  grouped  and  ugly 
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workingmen's  homes;  no  tall,  dirty,  ucts  as  sleds  and  other  similar  articles 
smoke-belching  chimneys  nor  grim  fac-  that  cannot  be  strictly  termed  toys,  so 
tones  with  barren  rhf»pr1p<;<;  ™a1  c  ,1  ,,--..  .  •>  ' 


tories     with     barren,     cheerless     walls, 


I  Hi 


that  eliminating  articles  of  that  nature 
and  considering  only  the  actual  toys,  the 
amount  is  estimated  at  about  $4,000,000. 
When  war  broke  out  in  Europe,  only 
one-third  of  the  total  amount  of  toys  to 
be  supplied  by  Germany  had  been  deliv- 
ered to  American  distributors.  The  re- 
maining two-thirds  was  to  be  shipped 
some  time  between  July  and  the  Christ- 
mas holidays.  On  the  face  of  these  facts 
it  would  appear  that  American  manufac- 
turers must  supply  additional  toys  to 
the  value  of  $6,000,000  to  meet  the  short- 
age caused  by  the  commercial  isolation  of 
Germany.  But  in  actuality  this  is  not 
the  case.  For  one  thing,  since  war  has 


At  the  Left: 
Women  Packing 
Wooden  Animals 
into  Noah's 
Arks.  Below : 
Workmen  Model- 
ing Wooden 
Horses  with  Saws 
and  Scrapers. 


Aboye:  Work- 
man Uilngr  Air- 
brush to  Spray 
Paint  on  Wooden 
Horse.  These 
Toy  Animals  are 
Turned  Out  In 
Large  Quantities 
at  Winchendon. 


bounded  by  dark,  narrow  streets.  In- 
stead, the  visitor  is  surprised  to  find  gay, 
clean  cottages  that  house  the  happy 
workingmen;  the  white  walls  of  these 
homes  standing  in  sharp  yet  pleasing 
contrast  to  the  neat  and  extensive 
lawns  that  surround  them.  The  three 
toy  factories  are  just  outside  the  village, 
forming  the  points  of  a  triangle  the  sides 
of  which  encompass  the  town  of  Winch- 
endon. The  factories  are  clean  and  in- 
viting, and  surrounded  by  toy  gardens. 
^  The  entire  importation  of  toys  from 
Germany  in  1913  was  valued,  at  wholesale 
rates,  at  $8,856,575.  During  the  same 
period  the  American  manufacturers  pro- 
duced playthings  valued  at  $8,264,0x50. 
But  the  latter  sum  includes  such  prod- 


broken  out  shipments  of  toys  have  been 
received    from    Germany.      True    they 
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were  insignificant  when  considered  by 
themselves,  but  figured  collectively  they 
helped  swell  the  total  of  German  toys 
now  on  hand  in  America.  Then  again, 
there  is  the  large  supply  of  toys  left  over 
from  last  Christmas.  Each  year  the  toy 
dealers  have  a  considerable  amount  of 
unsold  goods  which  are  packed  and 
stored  for  the  following  year.  Indeed, 
this  is  one  of  the  principles  of  this  line 
of  merchandising. 

It  is  now  obvious  that  the  toy  makers 
of  Winchendon  have  not  as  great  a  task 
before  them  as  the  plain  facts  would  in- 
dicate, yet  the  problem  is  none  the  less 
a  difficult  one  to  meet  for  this  year.  And 
it  is  not  this  year's  demand  only  that 
must  be  met.  It  is  stated  by  authorities 
that  should  the  war  suddenly  end  now, 
there  is  scarcely  a  chance  that  Germany 
would  be  in  a  position  to  furnish  toys  for 
at  least  three  years  to  come.  Further- 
more, with  the  great  costs  of  the  war 
that  will  have  to  be  met  by  the  people  of 


Women   Workers   Putting  the   Finishing  Touches   on 
Horses. 


Germany  whether  victorious  or  other- 
wise, it  is  probable  that  German  toys  will 
have  to  be  sold  at  a  price  that  will  cause 
their  elimination  from  the  American 
market  in  favor  of  domestic  products. 
Thus  it  is  plain  that  the  Winchendon 
manufacturers  have  a  task  before  them 
which  promises  to  be  a  perennial  one. 
To  sum  the  statements  that  have  been 
made  by  leaders  in  the  toy  industry:  It 
is  indeed  doubtful  if  America  will  ever 
buy  toys  in  great  quantities  from  Euro- 
pean manufacturers. 

Winchendon  is  ready  to  meet  any  de- 
mands that  Santa  Claus  may  make  on  its 
toy  shops.  More  men  are  being  employed 
to  turn  out  the  toys  and  wings  are  being 
added  to  some  of  the  factories.  The  Toy 
Town  has  heretofore  produced  about 
two-thirds  of  the  toy  drums  and  over 
one-half  of  the  musical  chimes,  rocking 
horses,  blackboards,  and  dolls'  trunks 
made  in  America.  It  also  turns  out  a 
large  percentage  of  the  dolls'  furniture, 
mechanical  toys  and  pianos  that 
bring  joy  to  the  hearts  of  the 
American  children.  From  the 
Winchendon  factories  there 
flows  forth  to  American  markets 
a  constant  supply  of  wooden 
toys  such  as  dolls'  houses,  bowls, 
washing  machines  and  toy  boats, 
including  such  games  as  ten 
pins  and  ring  toss.  Each  day 
one  of  the  factories  turns  out 
7,000  toy  drums  retailing  at  10 
cents  each,  as  well  as  enough 
dolls'  trunks  to  fill  seven  freight 
cars. 

The  war  has  not  been  all  in 
favor  of  the  toy  makers  of 
Winchendon.  Many  of  the  ma- 
terials employed  by  the  factories 
have,  in  the  past,  been  secured 
from  countries  now  at  war.  For 
instance :  A  certain  grade  of 
burlap  used  in  covering  doll 
trunks  has  always  come  from 
Dundee ;  the  zinc  has  come  from 
Antwerp;  the  dyestuffs  and  inks 
have  come  from  Germany.  But 
American  ingenuity  is  rapidly 
finding  substitutes  and  the  man- 
ufacturing of  toys  goes  on  un- 
daunted. 


Wooden 


MODERN   MECHANICS 


It  must  be  admitted  that  Ger- 
man toys  will  be  missed  this 
Christmas.  While  domestic  toy 
makers  can  duplicate  almost  all 
of  the  German  toys — and  even 
improve  on  them  in  many  in- 
stances—there are  certain  toys 
that  they  are  unable  to  supply. 
Perhaps  the  most  striking  of 
these  are  the  mechanical  toys 
turned  out  in  immense  quantities 
by  German  manufacturers  and 
sold  at  extremely  low  prices. 
American  toy  makers  frankly 
confess  their  inability  to  supply 
the  demand  for  these  toys  this 
year.  German  manufacturers 
have  long  been  making  a  special- 
ty of  simple  mechanical  toys. 
They  have  devised  special  ma- 
chinery to  turn  out  these  prod- 
ucts in  such  large  quantities  and 
at  such  low  costs  that  the  field  is 
certainly  their  own  beyond  com- 
petition. But  American  toy  mak- 
ers, in  the  same  breath  as  the 
confession  of  their  inability  to 
make  these  toys,  will  tell  you 
that  the  demand  for  mechanical 
toys  is  negligible  in  volume. 
They  claim  these  toys  are  only 
sold  when  shown — that  seeing 


The  Gluing  of  Wooden  Toys  Calls  for  Dexterity  and  Extreme 
Neatness. 


them 


creates  the  demand  which  did  not  previ- 
ously exist. 

Santa  Claus  is  relying  mainly  on 
Winchendon  to  have  this  Christmas 
mean  as  much  to  the  American  youngs- 
ters as  ever.  His  representatives,  the  re- 
tail toy  merchants,  are  looking  to  Winch- 
endon for  their  goods.  With  the  artisans 
of  the  quaint  Toy  Town  of  America 
working  24  hours  a  day  and  with  added 
facilities  of  all  kinds,  the  youngsters  are 
not  doomed  to  disappointment.  And 
what  is  more,  the  greater  portion  of  the 
toys  will  bear  that  legend  that  is  coming 
rapidly  into  its  own  in  every  line  of  man- 
ufacturing— "Made  in  America" — truly 
a  feature  of  this  Christmas  that  must 
bring  cheer  to  the  patriotism  of  all 
Americans. 


Don't  forget  that  the  next  cover  of 
this  magazine  will  appear  as  MODERN 
MECHANICS. 


RAISING     STATUARY     AT     THE 
PANAMA-PACIFIC  INTERNA- 
TIONAL EXPOSITION 

The  method  employed  in  raising  the 
great  pieces  of  statuary  to  their  high 
positions  on  the  buildings  of  the  Pan- 
ama-Pacific International  Exposition 
by  means  of  a  traveling  steam  crane  is 
indeed  novel.  The  statue  seen  in  the 
illustration  weighs  3,000  pounds  and 
is  14  feet  in  height.  The  normal  length 
of  the  boom  on  the  crane  is  40  feet. 
The  extension,  as  shown  in  the  pic- 
ture, is  66  feet  long,  making  a  total 
length  of  106  feet,  With  this  equip- 
ment an  average  of  50  statues  in  one 
day  are  raised  to  their  permanent  posi- 
tions. The  height  of  the  parapet 
shown  in  the  photograph  is  65  feet. 
Unusual  facilities  are  offered  for  crane 
work  and  for  the  handling  o*f  exhibits 
at  the  exposition  by  reason  of  the 
standard  railroad  tracks  which  run  into 
each  exhibition  palace  on  the  grounds. 
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Not  only  is  the  railroad  system 
which  extends  throughout  the  expo- 
sition grounds  employed  in  the  hand- 
ling of  statuary,  lumber  and  various 


Steam   Derrick  Placing:   a   Statue   on  a   Building   at 
the    Panama-Pacific    Exposition    Site. 

supplies,  as  well  as  rare  trees,  includ- 
ing palms  from  distant  parts  of  the 
world,  but  by  means  of  the  exposition 
ferry  slips  where  freight  cars  are  land- 
ed direct  from  the  trans-continental 
lines  upon  the  grounds,  the  exhibits 


may  be  brought  from  all  parts  of  the 
country  without  any  extra  handling. 
The  cars  in  which  the  exhibits  are  orig- 
inally shipped  are  switched  directly 
onto  the  rails  of  the  Exposition  Term- 
inal Railway  and  are  run  into  the 
buildings  to  which  the  exhibits  are 
consigned. 

When  all  the  exhibits  are  installed, 
the  tracks  will  be  covered  over,  buried 
beneath  roadway  and  lawn,  until  the 
end  of  the  exposition.  Then  they  will 
again  be  exposed  to  be  used  in  the  re- 
moval of  all  that  was  brought  into  the 
exposition  grounds. 


FOUR     FLAT     CARS    TO     HAUL 
SINGLE  PIECE  OF  FREIGHT 

A  steel  tube  120  feet  long  and  ten  feet 
in  diameter  was  hauled  across  the  con- 
tinent recently,  requiring  four  flat  cars 
to  haul  it.  The  weight  was  149,000 
pounds,  and  it  is  said  to  be  the  largest 
single  piece  of  freight  ever  shipped  by 
rail  for  such  a  distance.  It  travelled 
from  Wilkes-Barre,  Pa.,  to  a  cement 
plant  in  Riverside.  Calif.,  where  it  is  to 
be  installed  as  a  kiln  in  one  of  the  lead- 
ing cement  producing  sections  of  the 
country.  The  huge  tube  was  set  upon 
swivels  resting  on  the  ends  of  the  cars 
in  order  that  it  might  take  the  curves. 
When  the  consignment  reached  the  Salt 
Lake  station  in  Riverside,  the  pipe  was 
covered  with  inscriptions  scribbled  by 
persons  along  the  route,  indicating  the 
attention  that  the  great  pipe  had  aroused. 


Four   Cars   Were   Required   to    Haul   this    Steel   Tube   Measuring   120   Feet   in   Length  and   'Weighing 

149.000   Poundi. 
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A  GIGANTIC  CANAL  GATE 

Recently  a  large  concern  in  San  Fran- 
cisco finished  building  for  the  Panama 
Canal  the  largest  floating  gate  of  its  kind 
ever  constructed.  This  gate  will  be  used 
in  connection  with  the  maintenance  of 
the  Panama  Canal.  It  will  be  employed 
as  a  barrier  or  dam  across  the  entrance  f 
to  anyone  of  the  lock  sites  when  the 
mitering  lock  gates  are  to  be  re- 
paired or  painted.  It  can  also  be 
used  for  unwatering  any  one  of 
the  lock  chambers  in  order  to 
make  an  inspection  of  the  walls 
and  floor  of  the  lock  chambers, 
as  well  as  the  cylindrical 
valves  installed  within  the  lock 
walls. 


End  View  of  the  Gigantic 
Floating  Gate  While  Still  on 
the  Ways. 


means   of  signals  sent  over  the  electric 
light  wires  to  all  parts  of  the  city. 

By  a  code  of  "winks,"  made  known 
in  advance,  everyone  who  was  in  the 
vicinity  of  an  electric  light  knew  that  a 
$2,750,000  bond  issue  had  finally  been 
authorized  after  being  rejected  at  three 
previous  elections.  In  many  places  ap- 
plause followed  the  lights'  announcement 
that  the  Municipal  Free  Bridge  that 
has  been  standing  idle  for  three 
years  and  costing  the  city  $490  a 
day  in  interest,  would  be  finished 
immediately. 

The  signals  were  operated  from 
the     sub-stations     throughout     the 
city,  where  the  switch  was  pulled 
each  individual  trunk  line.    The 


Below:  The  Gate  being 
Towed  by  an  Ocean-Going 
Tug  to  its  Destination. 


At  the   Left:     The    Canal   Gate   at   the   Me 
•    ment   of   Launching  at   San  Francisco. 


It  required  1,500  tons  of  structural 
steel  to  build  the  caisson  and  800  tons 
of  permanent  ballast  placed  in  its  bot- 
tom to  give  it  stability  in  its  light  draft 
position  The  caisson  has  been  taken 
to  the  Isthmus  of  Panama  on  a  tug- 
boat. 

NOVEL  WAY  OF  ANNOUNCING 
ELECTION  RETURNS 

The  results  o*  a  bond  election  held  in 
St.  Louis,  Friday,  November  6,  were 
flashed  into  50,000  homes  and  practically 
all  of  the  theatres  within  five  minutes 
after  the  last  vote  was  counted,  by 


time  consumed  in  announcing  the  news 
was  less  than  five  minutes. 


SEARCHLIGHTS     FOR     EXPOSI- 
TION ARE  TESTED 

Recently  a  test  was  made  of  the  950 
big  searchlights  and  reflectors  mounted 
on  the  roofs  of  .the  palaces  of  the  Pan- 
ama-Pacific International  Exposition. 
The  most  extraordinary  feature  of  the 
test  was  the  fact  that  the  globe  sur- 
mounting the  Tower  of  Jewels  was 
seen  70  miles  out  at  sea.  The  Tower 
of  Jewels  is  hung  with  125  cut-glass 
gems  of  many  tints  covering  the  struc- 
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ture  from  the  summit,  348  feet  above 
the  ground,  to  a  point  98  feet  below. 
On  this  structure  the  beams  of  50  fixed 
searchlights  located  at  vantage  points 
on  all  sides  of  the  tower  will  be  played. 


ELECTRICAL  ENERGY   SOLD  IN 
WORLD'S  PRINCIPAL  CITIES 

The  use  of  electrical  energy  for  in- 
dustrial and  domestic  purposes  is  not 
nearly  so  general  in  Europe  as  in  this 
country.  The  following  table  from 
Cosmos  gives  the  number  of  kilowatt 
hours  of  energy  per  inhabitant  sold  in 
the  year  in  the  different  large  cities  of 
the  world : — 

Chicago  425,  Boston  400,  New  York 
360,  London  130,  Buenos  Ayres  123, 
Berlin  in,  Hamburg  43,  Paris  27. 


AN     ALBINO     GOPHER     SNAKE 
DISCOVERED  IN  CALIFORNIA 

What   is    reported    to   be    the   second 
albino   snake  ever   found,   and  the  first 


ever  caught  alive  and  watched  carefully 
for  purposes  of  scientific  study  as  to 
characteristics  and  habits,  was  given  to 
Professor  Storer,  of  the  Department  of 
Vertebrate  Zoology,  by  a  farmer  who 
found  it  in  the  country  near  Berkeley, 
California.  The  snake  is  about  the  size 
of  the  ordinary  gopher  snake,  but  is 
marked  by  the  entire  absence  of  color. 
This  peculiar  reptile,  which  has  a  sort 
of  fleshy  hue  with  a  bit  of  a  pinkish 
tinge,  is  being  closely  watched  by  the 
members  of  the  class  who  frequent  the 
Museum  of  Vertebrate  Zoology  for  any 
developments  of  unusual  characteristics. 


It  is  said  that  the  German  invaders 
of  Belgium,  whatever  else  they  may  have 
destroyed,  have  been  careful  not  to  in- 
jure park  trees.  The  cavalrymen,  so  a 
report  goes,  are  forbidden  to  tie  their 
horses  to  trees  for  fear  that  the  animals 
will  gnaw  the  bark. 


Joseph  A.  Steinmetz,  the  Inven- 
tor of  the  Defensive  Bomb,  Demon- 
strating his  Device  which  he 
Claims  will  be  an  Important  Fac- 
tor in  Future  Aerial  Conflicts. 


At  the  Left:  The  Defensive 
Bomb  that  is  Swung  from  a 
Small  Balloon  and  Explodes 
when  Invading  Aircraft  Strike 
a  Wire  Attached  to  it.  Above: 
The  Offensive  Bomb  Used  by 
Aeroplanes  in  their  Attacks 
on  Dirigibles.  It  Explodes 
when  the  Hooks  Catch  on  an 
Airship. 
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The  Water  Mill  Where  the 
Water  is  First  Utilized  in  Driv- 
ing a  Turbine  Wheel.  It  is  Con- 
nected by  Cable  to  Wheel  Down- 
stream. 


UNIQUE  WATER 
MILL 

A  water  mill  in  West- 
ern Ontario  has  the 
unique  distinction  of 
utilizing  the  water  over 
again.  After  the  water 
has  passed  under  the 
mill's  turbine  wheel,  it 
flows  down  the  mill 
creek  for  a  short  dis- 
tance until  it  comes  to 
a  tower.  Passing  under 
the  tower,  the  water 
drives  a  wheel  from 
which  a  wire  cable  is 
stretched  across  to  a 
wheel  on  one  of  the  mill 
walls.  The  cable  thus 
drives  t  h  e  machinery 
with  the  water  fhat  has 
already  been  used  fur- 
ther upstream. 


After  the  Water  has  Passed 
Through  the  Turbine  Wheel  of  the 
Mill,  it  Drives  the  Wheels  of 
this  Tower.  A  Cable  Transmits 
the  Power  to  the  Mill. 


"LIVE"  RUBBER  MEN  MADE  OF 
AUTOMOBILE  TIRES 

In  a  California  street  parade  was  re- 
cently entered  a  float  bearing  two  mon- 
strous men  of  "live"  rubber  automobile 
tires.  These  ani- 
mated figures  were 
forced  to  perform 
the  most  ludicrous 
"stunts"  by  means 
of  compressed  air, 
generated  by  an  en- 
gine that  was  hidden 
in  the  body  of  the 
float.  A  system  of 
valves,  worked  by 
two  'concealed  op- 
erators, caused  dif- 
ferent parts  of  the 
anatomy  of  the  rub- 
ber men  to  alter- 
nately extend  and 
collapse  with  most 
striking  results. 

The  float  was  an 
advertisement  for  a 

local     tire     supply  A    Float    on 

firm.  SeTted    Two 


MEDICINE     MADE     TASTELESS 
BY  NEW   INVENTION 

Who  has  not  revolted  against  a  dose 
of  castor  oil,  rhubarb  or  other  nau- 
seous medicine?  The  placing  of  such 
drugs  in  soluble 
capsules  was  a  great 
step  toward  making 
it  possible  to  swal- 
low without  tasting 
them,  but  even  so 
there  are  many  peo- 
ple who  cannot 
swallow  a  capsule. 

An  ingenious 
French  man  has 
produced  a  cup  that 
has  been  hailed  as  a 
boon  to  persons  who 
have  to  take  such 
substances  as  cod 
liver  oil.  He  calls 
it  the  "pompon- 
nette."  When  you 
drink  your  medicine 
from  it,  it  gives  you 
first  some  liquid 
that  is  pleasant  to 
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the  taste  and  to  the  smell.  This  is  suc- 
ceeded without  interruption  by  the  medi- 
cine, and  this  again  by  a  delicious  liquid, 
each  flowing  separately  without  the 
possibility  of  becoming  mixed.  Thus 
you  have  taken  your  medicine  and  have 
not  perceived  either  its  revolting  taste  or 
odor. 

The  pomponnette  holds  twice  as 
much  as  the  dose  you  are  to  take  and 
it  must  be  drained  at  one  draught. 
However,  there  is  no  difficulty  in  this 
connection.  It  has  three  compart- 
ments, one  above  the  other,  the  upper 
and  lower  containing  the  orange  juice, 
wine  or  whatever  pleasant  liquid  you 
may  prefer.  The  middle  one  contains 
the  medicine.  The  two  partitions  are 
movable  and  must  be  adjusted  to  rest 


upon  the  liquid  so  as  to  leave  no  air 
spaces.  These  partitions  are  pierced 
with  oblique  grooves  that  make  it 
impossible  for  the  liquid  in  one  com- 
partment to  pass  into  another  except 
by  flowing  horizontally.  This  prevents 
the  liquids  from  mixing. 

When  you  raise  it  to  your  lips,  you 
drink  first  the  contents  of  the  upper 
compartment ;  when  this  is  almost 
empty,  the  contents  of  the  middle  com- 
partment begin  to  flow,  and  when  this 
has  gone,  the  lowest  compartment 
gives  out  its  contents  in  turn. 

The  pomponnette  is  being  used  com- 
monly in  France  for  administering 
doses  of  cod  liver  oil,  which,  to  most 
persons,  is  one  of  the  most  nauseous 
substances  taken  as  medicine. 


A  NOVEL   MOTOR   SLED 

Motor-driven  sleighs  are  no  longer  a 
novelty  at  the  present  time.  But  the 
type  illustrated  in  the  accompanying 
view  presents  many  new  features.  It 
was  built  by  an  Austrian  aeronaut  who 
applied  the  method  of  propelling  air- 


Sled   Driven   by   Aerial    Propeller,    Capable    of   De- 
veloping   High    Speed. 

ships    and    flying    machines    to    this 
vehicle. 

In  back  of  the  body  two  large  wings 
are  mounted  on  a  shaft  that  is  connect- 
ed with  the  engine.  These  wings  serve 
to  drive  the  sleigh.  It  is  said  that  the 
vehicle  starts  up  gradually  and  without 
shocks.  The  engine  is  placed  in  the 
front  and  develops  24  horsepower. 


Another  novel  feature  is  presented  in 
the  method  employed  for  guiding  the 
sleigh.  This  is  very  much  the  same  as 
the  principle  employed  in  steering  a 
boat.  Behind  the  runnersi  are  two 
large  planes  which  touch  the  ground 
and  are  moved  to  the  left  and  right- by 
means  of  rods,  levers  and  the  inclined 
steering  post.  Two  pairs  of  hooks, 
which  may  be  pressed  down  into  the 
snow  through  a  foot  pedal  and  a  lever, 
serve  as  brakes. 

In  several  trials  in  the  vicinity  of  Vi- 
enna a  speed  of  25  miles  per  hour  has 
been  obtained  on  soft  snow.  On  a  hard 
snow  surface  almost  double  the  speed 
has  been  developed.  Still  greater 
speeds  have  been  attained  on  ice. 


A  FAMILY  FOOTBALL  FIFTEEN 

A  queer  football  team  has  been  formed 
in  England.  It  is  composed  of  fifteen 
brothers  who  form  a  complete  rugby 
team  and  have  issued  a  challenge  to  any 
similar  team.  Needless  to  say,  they  will 
have  a  hard  time  finding  any  opposing 
team,  as  very  few  families  of  the  pres- 
ent day  contain  fifteen  children,  let  alone 
fifteen  brothers,  and  when  such  a  family 
is  found  it  is  doubtful  whether  they 
could  all  be  persuaded  to  play  football. 


Ow>  MET 


OF  WE  ORIENT 


GIVEN  a  problem  of  any  type  what- 
soever to  work  out,  the  Oriental 
mind  will  arrive  at  a  mental  conclusion 
by  a  process  of  reasoning  exactly  op- 
posite to  that  followed  in  a  Western 
mind.  The  same  rule  applies  to  the 


methods  used  in  accomplishing  any.  par- 
ticular task. 

In  China  or  Japan,  a  workman  in  re- 
moving a  heap  of  stones  or  bricks  or 
dirt  will  not  carry  one  load  the  entire 
distance.  Instead,  he  will  carry  one  load 


The  Dexterity  which 
the  Tub  Makers  Ob- 
tain with  their  Feet 
is  Astounding.  At 
the  Right :  Common 
Bights  Along  the,  Yel- 
low Sea  Coast  Towns 
are  the  Clumsy  Rope- 
making  Frames. 


Above:  A  Primitive 
Rice  Mill  at  Hankow, 
China.  The  Grain  and 
the  Chaff  of  the  Rice 
are  Separated  by 
Numerous  Ingenious 
Methods,  all  Employ- 
ing Manual  Labor  to 
the  Fullest  Extent. 
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a  short  distance  towards  his  destination 
and  put  it  down.  Then  he  will  return 
to  the  pile,  get  a  second  load  and  place 
it  alongside  the  first.  He  will  continue 
in  this  way  until  the  entire  heap  has 
been  moved  a  step  of  the  journey.  Then 
he  will  repeat  the  manoeuver  until,  in 
time,  the  heap  arrives  at  its  destination 
by  a  series  of  short  jumps. 

Chinese  or  Japanese  building  construc- 
tion methods  also  differ  radically  from 
those  that  are 
employed 
in  this  country. 
Instead  of  erect- 
ing an  adjust- 
able scaffold  and 
raising  it  up- 
ward, floor  by 
floor  as  the 
building 
progresses,  h  e 
constructs  an  in- 
tricate bamboo 
network  about 
the  c  o  n  t  e  m  - 
plated  structure. 
In  effect,  the 
finished  building 
i  s  completely 
veiled  until  it  is 
finished. 

A  n  unusual 
form  of  tool  em- 
ployed in  the 
Chinese  and 
Japanese 
carpentry  trade 

is  the  saw  which  is  designed  to  cut  on  the 
backward  instead  of  on  the  forward 
stroke,  just  contrary  to  the  way  saws  are 
used  in  this  country. 

The  lack  of  modern  machinery  of  dif- 
ferent sorts  has  compelled  the  Oriental 
manufacturer  to  devise  numerous  unique 
methods  employing  manual  labor  only. 
The  making  of  wooden  tubs  is  an  in- 
teresting example  of  this.  Whereas 
American  tub  and  barrel  machines  turn 
out  the  finished  product  from  crude  lum- 
ber by  a  simple  mechanical  process,  the 
Japanese  method  is  painstaking  and  ex- 
ceedingly tedious.  The  staves  are  cut 
and  whittled  to  'shape  by  hand,  and  the 
assembling  is  done  by  an  ingenious  man- 


in  the  Oval:  The  Oriental  Saws  Cut  on  the  Backward 
Stroke.  Above:  Hand  Looms  in  Japan  are  Diminishing 
at  the  Rate  of  More  Than  One  Thousand  a  Year. 


ipulation  of  both  hands  and  feet.  The 
tub  bottom  is  firmly  grasped  between  the 
feet,  and  the  staves  are  put  in,  nailed 
with  wooden  plugs  and  bound  with  the 
hands.  The  dexterity  which  the  crouch- 
ing workmen  attain  with  their  feet  and 
particularly  their  toes  is  astonishing. 

Ropes  and  halyards  for  the  junks  and 
sampans  of  the  numerous  rivers  of 
China  are  made  by  a  laborious  process 
of  hand  weaving.  A  common  sight  in 
^^^  the  coast  towns 

j&S^Mjg"' s  along    the    Yel- 

H|B^  l°w  Sea  are  the 

F^  I  clumsy    wooden 

frames  for  rope 
making.  Sev- 
eral lines  are 
stretched  tightly 
between  the  up- 
rights, and  the 
ropemaker  plies 
a  tapering  ebony 
or  bone  needle 
in  and  out 
among  the  cords 
until  they  are 
knit  in  a  solid, 
even  strand. 
Strange  to 
say,  these  ropes 
can  compare 
quite  favorably 
both  in  strength 
and  durability 
with  Manila 
ropes.  It  is  a 
fact  worthy  of 

mention  in  passing  that  the  unpainted 
Chinese  junks  and  sampans,  although 
constructed  without  the  use  of  a  single 
metal  nail,  endure  the  buffets  of  the  con- 
gested streams  and  the  extremes  of 
Chinese  weather  sometimes  for  more 
than  a  hundred  years. 

Rice  mills  are,  of  course,  very  primi- 
tive in  Japan  and  China,  although  mod- 
ern machinery  for  this  purpose  is  being 
imported  to  some  extent.  Usually  the 
grain  is  flayed  by  hand,  and  it  is  then 
ground  by  numerous  ingenious  methods. 
A  common  procedure  is  to  erect  a  large 
bamboo  tripod,  suspend  an  inverted 
wooden  cask  from  the  angle  and  sepa- 
rate grain  from  chaff  by  pounding. 
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More  than  a  thousand  hand  looms  are 
being  discontinued  yearly  in  Japan  with 
the  importation  of  improved  English 
electrically-operated  mills.  Thousands 
of  the  old  hand  looms,  however,  may 
still  be  seen  in  various  parts  of  the 
Mikado's  empire. 


is  of  a  serious  enough  nature,  as  murder 
or  piracy,  and  he  is  convicted,  his  head 
is  cut  off  with  a  sharp  broadsword. 


Experiences  with  forest  fires  in  the 
national  forests  this  year  show  that  auto- 
mobiles, where  they  can  be  used,  furnish 
the  quickest  and 
cheapest  transporta- 
tion for  crews  of 
fire  fighters.  Motor 
rates  are  higher 
than  those  for 
teams  for  the  actual 
time  employed,  but 
the  total  cost  per 
distance  traveled 
and  in  wages  paid 
to  men  in  getting  to 
fires  is  much  less. 
The  time-saving  is 
self-evident ; 
trips  which  ordinar- 


L 


Pirate      in      Canton, 


Executing     a  , 

j  China.  Chinese  Sampans  Built  With- 
!  out  the  Use  of  a  Single  Nail.  The 
Finished  Building  is  Completely 
i  Veiled  Until  the  Bamboo  Lacework 
<  is  Removed. 


Chinese  executions  of  publi 
differ  radically    " 
electrocutions    < 


two  days'  time  by  team  have 
been  made  by  automobile  in  a  few  hours, 
rapid    arrival    of    the    fire   fighters 


Various  Views  of 
a  Small  Turbo-gene- 
rator Plant  that  has 
been  Built  for  Use 
on  a  Steam  Tug. 


The  Generator  will 
Furnish  Current  for 
Forty  25- Watt  Tung- 
sten Lamps.  Its 
Compactness  is  Re- 
markable. 


A  TINY  TURBO-GENERATOR 
PLANT 

One  of  the  latest  wonders  in  the  field 
of  electric  current  generating  apparatus 
is  the  tiny  steam  turbine  equipment  il- 
lustrated in  the  accompanying  views. 
This  equipment  has  been  recently  turned 
out  by  one  of  the  leading  electrical  man- 
ufacturing firms  for  use  on  a  small  tug 
flying  the  waters  of  New  York  Harbor, 
t  is  said  to  be  the  smallest  steam  tur- 
bine equipment  ever  constructed  for 
practical  use.  It  measures  35^  inches 
in  length,  i8fa  inches  in  height  and  13^ 
inches  in  breadth.  The  electric  genera- 
tor of  the  outfit  can  supply  current  for 
forty  2*5~watt  tungsten  lamps,  being 
rated  at  one  kilowatt  capacity.  The  only 


moving  parts  of  the  equipment  comprise 
the  rotor  of  the  turbine  and  the  arma- 
ture of  the  generator.  These  are  driven 
at  a  speed  of  4,000  revolutions  a  minute ; 
a  centrifugal  governor  maiwtaining  a 
constant  speed. 

This  turbo-generator  outfit  fills  a  long- 
felt  want  in  the  way  of  electric  light 
plants.  Heretofore,  a  lighting  plant  for 
small  vessels  has  necessitated  devoting 
considerable  space  for  installing  the  ma- 
chinery. However,  this  equipment  is  so 
compact  that  it  may  be  installed  in  a  cor- 
ner of  any  engine  room  without  incon- 
venience. The  weight  of  the  equipment 
is  but  405  pounds.  Steam  pressure  at 
full  load  varies  from  75  to  250  pounds 
per  square  inch. 


REMARKABLE      CHINESE      PIG- 
EON WHISTLES 

Probably  the  most  unique  musical  in- 
struments employed  in  any  country  are 
the  odd  Chinese  pigeon  whistles.  The 
accompanying  view  shows  a  pigeon  with 
one  of  these  whistles  on  its  tail.  The 
whistles  are  very  light,  weighing  but  a 
few  grams,  and  are  attached  to  the  tails 
of  young  pigeons  soon  after  their  birth, 
by  means  of  fine  copper  wire.  When 
the  pigeons  fly,  the  wind  blowing 
through  the  whistles  sets  them  vibrating 


and  thus  produces  a  melodious  open-air 
concert,  for  the  instruments  in  a  flock 
are  all  tuned  differently.  On  a  serene 
day  in  Peking,  where  these  instruments 
are  manufactured  with  great  cleverness 
and  ingenuity,  it  is  even  possible  to  en- 
joy this  aerial  music  while  sitting  in 
one's  room. 

In  spite  of  the  seemingly  large  variety 
of  pigeon  whistles,  there  are  but  two  dis- 
tinct types :  those  consisting  of  oblong 
bamboo  tubes  placed  side  by  side,  and  a 
type  based  on  the  principle  of  tubes  at- 
tached to  a  gourd  body  or  windchest. 
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They  are  lacquered  in  yellow,  brown, 
red,  and  black,  to  protect  the  material 
from  the  destructive  influences  of  the  at- 
mosphere. The  tube  whistles  have  either 
two  or  three,  or  else  five  tubes.  In 
some  specimens  the  five  tubes  are  made 
of  ox-horn  instead  of  bamboo.  The 


on  the  principal  mouthpiece,  some  ar- 
ranged around  it.  These  varieties  are 
distinguished  by  different  names.  Thus, 
a  whistle  with  one  mouthpiece  and  ten 
tubes  is  called  "the  eleven-eyed  one." 
Some  have  the  shape  of  a  pig's  head. 
As  to  the  materials  and  implements 


A   Pigeon  with   a   Chinese  Pigeon   Whistle,    Showing   the    Method   of  Attaching   this   Musical   Instru- 
ment.   Chinese  Pigeon  Whistles,  from  the  Simplest  to  the  Most  Complicated,  are  all  Hand-made. 


gourd  whistles  are  furnished  with  a 
mouthpiece  and  small  apertures  to  the 
number  of  two,  three,  six,  ten,  and  even 
thirteen.  Certain  among  them  have,  be- 
sides, a  number  of  bamboo  tubes,  some 


used  in  the  manufacture  of  pigeon 
whistles,  there  are  small  gourds  that 
serve  for  the  bodies,  halves  of  large 
gourds — a  particular  species  imported 
from  Shantung  to  Peking  for  this  spc- 
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cial  industry — from  which  stoppers  are 
made  that  fit  into  them,  and  four  kinds 
of  bamboo :  cylindrical  pieces  of  a  large 
species  that  grows  in  the  south,  used  in 
making  the  mouthpieces  of  the  large 
tubes;  thin  sticks  for  making  those  of 
the  small  ones ;  hard  bamboo  for  the 
large  tubes  themselves;  and  a  soft  kind 
for  the  smaller  ones.  The  separate 
pieces  are  fastened  together  by  means 
of  fish  glue  applied  with  an  iron  nail 
One  workman  is  said  to  be  able  to  turn 
out  about  three  specimens  a  day,  indi- 
cating that  the  work  requires  some  time 
and  skill. 


gest  motograph  in  existence.  It  meas- 
ures 130  feet  in  length  and  50  feet  in 
height.  The  moving  letters  are  12 
feet  high  and  may  be  read  nearly  a 
mile  and  a  half  away.  Every  night  a 
different  legend  appears  on  the  sign 
extolling  the  virtues  of  electricity  and 
of  electrical  appliances. 


AD- 


A     MAMMOTH     ELECTRIC 
VERTISING    SIGN 

The  latest  electric  advertising  sign 


WORLD'S   LARGEST   CHEESE  25 
FEET  IN  CIRCUMFERENCE 

The  world's  largest  cheese  has  just 
been  finished  at  West  Martinsburg,  New 
York,  and  will  soon  be  shipped  to  the 
World's  Fair  in  San  Francisco.  It  is 
four  feet  seven  inches  high  and  25  feet 
around.  One  hundred  and  six  thousand 
pounds  of  milk  were  required  to  make 
this  gigantic  cheese. 


A  Huge  "Talking"  Electric  Sign  that 
is  being  Employed  in  Chicago  for  Adver- 
tising the  Advantages  of  Electric  Light 
and  Power. 


erected  by  the  Commonwealth-Edison 
Company  of  Chicago  is  located  on  top 
of  a  building  at  Michigan  Boulevard 
and  Randolph  Street. 

This  sign  is  claimed  to  be  the  lar- 


The  town  forest  of  Baden-Baden, 
Germany,  yields  an  annual  profit  of  $5.25 
per  acre,  or  a  total  net  profit  of  nearly 
$67,500.  Germany  is  an  exponent  of  ad- 
vanced forestry. 


OPENING  ICE-BOUND  WATERS 
TO  NAVIGATION 


-  G-S/tervett 


WHATEVER  be  the  outcome  of 
the  war  in  Europe,  whether 
it  give  to  the  Czar  an  open  port  to  the 
outer  world  by  reason  of  added  terri- 
torial possessions,  Russia  may  confident- 
ly look  forward  to  a  commercial  revo- 
lution in  that  her  trade  routes  to  the  seas 
beyond  need  not  hereafter  be  hampered 
by  barriers  of  ice.  At  least,  that  is  the 
promise  of  an  American  inventive  gen- 
ius— a  man  who  has  already  startled  us 
by  his  amazing  mechanical  achievements. 
We  refer  to  Elmer  A.  Sperry,  who  has 
found  so  many  helpful  uses  for  the  gyro- 
scope. 

It  is  probably  an  old  story  to  you  that 


these  waterways  and  makes  navigation 
well  nigh  prohibitive.  Again,  in  time  of 
war,  there  is  the  vexing  problem  of  Den- 
mark's neutrality,  and  the  Danes  hold 
the  keys  to  the  western  gateways  of  the 
Baltic.  True,  Archangel  is  entirely  un- 
der Russian  dominance,  but  the  open 
period  normally  for  that  far  northern 
port  is  scarcely  more  than  three  months 
in  the  summer  time,  and  then  the  Arctic 
ice  gathers  in  the  White  Sea  and  builds 
a  pretty  effectual  bulwark  against  the 
activities  of  shipping. 

These  are  apparently  insurmountable 
obstacles,  and  yet  Mr.  Sperry  says  they 
need  not  be,  and  he  promises  to  over- 


Russia  has  longed  for  many  decades  for     come  them  by  means  of  the  gyroscope. 


port  on  open  waters  in  the  winter  time ; 
a  harbor  that  she  could  control  and 
which  would  lead  directly  to  the  free 
seas.  Politically  or  strategically,  call  it 
what  you  may,  her  outlets  on  the  Black 
Sea  are  not  unrestrained  because  there 
is  the  ultimate 
passage  through 
the  Dardanelles 
guarded  by 
Turkey.  In  the  ; 
north,  her  Baltic  I 
ports  serve  well 
enough  in  sum-  I 
mer  time,  and  so  | 
does  Archangel  1 
on  the  White 
Sea,  but  then 
comes  that  long 
interval  when 


Jack  Frost  grips 


The     "Ashtabula,"    One    of    the 
Steamers    Employed    on 
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This  sounds  decidedly  fantastic,  and  yet 
there  is  a  substantial  basis  of  fact  and 
accomplishment  upon  which  to  build  this 
prophecy.  However,  before  we  give  the 
details  of  Mr.  Sperry's  plans  and  his  ar- 
rangement with  the  Russian  Govern- 
m  e  n  t  ,  it  is 
needful  that 
we  know  some- 
thing about  ice 
conditions  in  the 
Baltic  and  the 
White  Sea,  and 
recall  what  has 
already  been 
done  in  the  way 
of  efforts  to  bat- 
tle with  the  bar- 
rier floes. 

When  Japan- 
ese  mines    sank 


Big    5.000-Ton     Car-Ferry 
the    Great    Lakes. 
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one  of  the  Czar's  battleships  outside 
of  Port  Arthur,  the  Russian  navy  lost  its 
foremost  scientist,  Admiral  Makaroff. 
Happily,  some  years  previously,  he  de- 
voted his  engineering  skill  to  the  design- 


drive  of  her  io,ooo-horse-power  engines 
was  expected  to  crush  the  opposing  floes. 
Admiral  Makaroff  planned  and  builded 
well,  and  her  performances  confirmed  the 
Admiral's  expectation.  The  vessel  was 


Two  Instances  of  Steamers  Caught  in  Ice  Jams  and   Obliged  to  Remain  Inactive  for  a  Considerable 

Length  of  Time. 

ing  of  an  ice-breaker,  and  from  his  plans     really  built  for  service  in  the  Kara  Sea, 
there  was  built  that  notable  craft  of  8,000     which  is  practically  ice-bound  the  year 


tons,  the  Yermak.  The  ship  was  struc- 
turally of  somewhat  unusual  form  and 
exceptionally  strong.  She  was  meant  to 
force  her  sturdy  bluff  bow  up  and  on  the 
ice,  and  by  sheer  weight  and  the  forceful 


through,  and  preliminary  to  dispatching 
her  there  she  was  given  a  rigorous  trying 
out  on  an  experimental  run  to  Spitzberg- 
en  against  heavy  polar  ice. 

At  times,  the  Yermak  was  rushed  di- 
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rectly  against  pol- 
ar ice  14  feet  thick, 
but  the  floe 
cracked  sharply 
under  the  attack — 
showing  the  tre- 
mendous momen- 
tum of  the  as- 
saulting craft.  As 
a  result  of  some 
weeks  of  bumping 
around  in  the 
neighbor- 
hood  of  Spitzberg- 
en  Admiral  Ma- 
karoff  brought  out 
the  fact  that  the 
prime  essential  for 
an  ice-breaker  in 
that  region  was 
hull  strength  and 
not  necessarily  en- 
gine power.  On 
the  other  hand, 
when  tried  out  in 
the  Baltic,  the  con- 
ditions were  quite 
reversed.  Not  that 

the  body  of  the  ship  need  not  be  very 
strong — for  that  is  necessary  of  course — 
but  effective  work  hinged  more  upon  the 
available  horsepower  of  the  propelling 
engine.  Admiral  Makaroff  also  found  the 
fresh-water  ice  in  the  Baltic  to  be  strong- 
er than  the  salt-water  ice  in  the  Arctic 
Sea;  but  where  the  Arctic  floes  split  in 
long  cracks  the  Baltic  hummocks  and 
drifts  were  shattered  into  a  hampering 
clutter  immediately  about  the  Yermak 
and  at  the  point  of  attack. 

With  the  Arctic  ice  the  cleverage  read- 
ily opened  up  a  clear  way  through  which 
the  ice-breaker  could  push,  but  the  fri- 
able Baltic  ice  behaved  in  another  way. 
Let  us  quote  from  a  report  made  by  this 
notable  authority.  "When  the  ship 
charges  into  it,  it  does  not  form  long 
cracks,  but  breaks  under  her.  When  the 
ship  passes  half  of  her  length  in  such  a 
floe,  she  touches  so  many  fragments 
that  they  stop  her  progress  by  their  fric- 


The  Simple  Toy  Gyroscope— the  Principle  of 
which  is  Applied  for  Opening-  Ice-bound  Waters  to 
Navigation. 


vessel  touches  solid 
ice  it  has  to  run 
through  a  hundred 
feet  or  so  of  brok- 
en ice.  That  dimin- 
ishes very  much 
the  speed  of  the 
boat,  which,  on  '  a 
second  charge, 
may  make  very  lit- 
tle headway.  It 
happens  sometimes 
that  after  the  ship 
stops  going  ahead 
it  wont  go  back- 
wards, and  it  may 
take  half  an  hour 
and  the  alternate 
working  of  the  en- 
gines ahead  and 
astern  before  she 
can  be  got  free." 

The  ice-breaking 
problem  has  been 
with  us  for  many 
years  in  America, 
and  on  the  Great 
Lakes  navigation  is 

kept  open  for  weeks  in  the  late  fall  and 
started  early  in  the  spring  by  means  of 
certain  little  tugboats  that  are  able  to 
break  paths  open  for  the  big  car  ferries 
and  other  large  steamers  which  cannot  do 
this  for  themselves,  strange  as  it  may 
seem. 

As  we  shall  see,  it  is  not  always  best  to 
follow  the  advice  of  that  popular  song, 
"Sit  down,  sit  down,  sit  down  you're 
rocking  the  boat!"  The  small  tugs  in 
question  are  purposely  designed  to  rock, 
and  by  this  rocking  motion  they  deal  side- 
wise  blows  to  the  ice  while  their  propel- 
lers are  forcing  them  steadily  forward 
through  the  broken  pieces  and  at  good 
speed  against  the  solid  edge  of  the  floes 
or  hummocks.  These  tow  boats  have  ab- 
normally big  rudders  worked  by  <='.-,-- 
steering  engines,  and  this  sculling  mcuon 
rolls  the  little  craft  from  side  to  side.  Big 
steamers  would  do  the  same  thing  if  so 
equipped,  but  the  cost  of  such  an  installa- 


tion and  pressure  upon  the  craft's  plating  tion  would  be  prohibitive.    Now  we  come 

forward.    When  the  ship  stops,  there  is  to  Mr.  Sperry's  solution,  for  he  makes  it 

no  other  way  than  to  back  and  charge  possible  for  any  vessel  to  break  her  own 

again.    This  time,  before  the  bow  of  the  way  and  all  because  of  her  capacity  to 
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roll  rhythmically  under  the  impulse  of 
suitable  gyroscopes. 

We  are  not  going  to  elaborate  upon  the 
workings  of  a  gyroscope,  because  most 
of  us  know  enough  about  this  form  of  the 
spinning  flywheel  to  recall  its  obstinate 
tendency  to  revolve  in  a  given  plane  or 
forcibly  to  resist  external  efforts  to  dis- 
turb it  in  its  chosen  path.  Now  Mr. 
Sperry  went  further  than  this,  for  he 
showed  that  the  gyroscope  could  be 
swung  at  will  first  to  one  side  and  then 
to  the  other  side  of  this  chosen  path  by 
means  of  a  moderate  application  of  pow- 
er properly  applied,  and  that  the  rebell- 
ing gyroscope  set  up  reactions  of  much 


that  the  boat  could  be  rocked  vigorously 
when  lying  in  still  water  by  the  arbitrary 
turning  of  the  stabilizing  gyros.  Learn- 
ing how  the  little  tugs  broke  the  ice  on 
the  Great  Lakes,  Mr.  Sperry  proposed 
to  install  a  gyroscopic  stabilizing  plant 
on  one  of  the  big  5OOO-ton  car-ferry 
steamers,  so  that  the  same  equipment 
could  be  used  to  steady  the  vessel  in 
rough  weather  or  to  rock  her  when  seek- 
ing to  break  her  own  way  through  the 
ice  floes.  Hearing  of  his  perfected  plans 
for  the  steamer  Ashtabula,  the  Russian 
Government  was  at  once  interested.  Up 


The  IT.  8.  S.  "Worden"  Showing  the  Installation 
of  a  Gyroscope  on  the  Deck.  In  the  Circle: 
Method  of  Mounting  a  Gyroscope  on  Shipboard, 

greater  moment  or  force  than  the  power 
required  in  the  disturbing  apparatus.  In 
other  words,  he  found  a  way  to  stabilize 
a  torpedo  boat  by  merely  swinging  a  gy- 
roscope spinning  in  a  vertical  plane  to 
one  or  the  other  side  so  as  to  neutralize 
the  upsetting  impulse  of  a  wave.  The 
bigger  the  wave  the  more  the  gyroscope 
was  turned  to  oppose  it.  Instead  of 
shifting  a  large  weight  from  port  to  star- 
board on  the  boat's  deck,  the  mere  move- 
ment laterally  of  the  pivoted  gyroscope 
answered  the  purpose. 

The  aim  in  the  case  of  the  U.  S.  S. 
Worden  was  to  stabilize  the  craft  so  that 
she  would  ride  steadily  upon  a  troubled 
sea.  Just  the  same,  it  was  discovered 


to  a  point  Admiral  Makaroffs  Yermak 
had  proved  practical,  but,  as  has  already 
been  explained,  even  that  powerful  ves- 
sel had  the  greatest  difficulty  in  plowing 
through  the  Baltic  ice  because  of  the 
manner  in  which  she  was  held  or  gripped 
by  the  broken  fragments. 

It  was  clear  that  an  ice-breaker  pro- 
vided with  self-rocking  power  would  be 
able  to  do  far  better  work,  and  a  ship  of 
8,000  tons  fitted  with  the  Sperry  gyro- 
scopes would  have  it  in  her  power  to  deal 
staggering  lateral  blows  to  the  surround- 
ing ice.  While  her  rolling  motion  freed 
her  from  the  grip  of  these  fragments  her 
engines  would  drive  her  with  all  their  en- 
ergy forward  against  the  barrier — thus 
alternately  breaking,  crushing,  and  get- 
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A     Huge  Great    Lakes 
Ice    Pack    During    Severe 


ting  clear  of  the  gathering  debris.  Ac- 
cordingly, Mr.  Sperry  has  under  way  de- 
signs for  this  very  service,  and  he  says 
that  it  will  be  pos- 
sible for  him  to 
furnish  the  re- 
quired installation 
upon  a  moderate 
weight  of  not  more 
than  two  per  cent, 
of  the  total  dis- 
placement of  the 
craft  carrying  it. 
This  is  really  re- 
markable, because 
other  stabilizing 
methods  call  for 
a  much  heavier 
sacrifice  and  even  then  do  not  compare 
in  efficiency.  The  beauty  of  the  arrange- 
ment is  that  the  same  apparatus  that 
rocks  the  ice-breaker  can  steady  her 
when  that  is  desirable. 

With  her  Baltic  ports  kept  open  in  this 
manner  during  winter  time,  it  will  make 
it  possible  for  Russia  to  maintain  her 
oversea  commerce  uninterruptedly.  But 
what  she  can  thus  do  in  the  Baltic,  Rus- 
sia can  repeat  in  the  White  Sea  and 
along  the  northern  coast  leading  out  into 
the  Atlantic.  Archangel,  which  common- 
ly is  open  to  navigation  from  July  to  Sep- 
tember only,  can  be  made  a  free  port  the 
year  through.  The  commercial  signifi- 
cance of  this  must  be  apparent  without 
further  elaboration  here. 

There  is  a  scientific  interest  besides  in 
what  Mr.  Sperry's  invention  promises  to 
make  effective  in  the  name  of  trade. 


Steamer    Caught    in    the 
Winter   Weather. 


When  Admiral  Makaroff  carried  the 
Yermak  into  the  Arctic  Sea  on  his  ex- 
perimental ice-breaking  trial  trip  to  Spitz- 
bergen,  he  then 
concerived 
the  startling  plan 
of  reaching  the 
North  Pole  by 
means  of  a 
kindred  craft  espe- 
cially strengthened 
to  battle  with  the 
heavier  obstacles 
to  be  met  in  such 
a  venture.  We 
know  that  the  un- 
fortunate 
Karluk,  as  other 
polar  exploring  steamers,  was  caught  in 
the  ice  and  carried  irresistibly  to  her 
doom.  An  ice-breaker  modeled  some- 
what after  the  broad  design  of  the  Yer- 
mak and  provided  with  rocking  gyro- 
scopes might  reasonably  be  indifferent 
to  such  circumstances,  and  whether  the 
objective  be  the  Pole  or  not,  still  a  ship 
of  that  character  might  greatly  facilitate 
Arctic  investigations  and  serve  other  es- 
sentially practical  ends  in  those  waters. 

For  once,  there  is  a  goodly  measure  of 
sanity  in  being  able  to  rock  a  boat  at  will, 
and  out  of  the  toy  top  has  evolved  an  in- 
strument, thanks  to  Mr.  Sperry's  skill, 
capable  of  battling  effectively  with  Na- 
ture in  both  her  angry  and  her  grimmest 
moods.  In  effect,  he  stills  the  tumbling 
seas  and  he  cleaves  the  frigfd  bulwarks 
that  have  so  often  balked  the  mariner  -or 
crushed  his  ship. 


IRRIGATION    CANALS    FOR    AL- 
BERTA'S DRY  BELT 

One  of  the  greatest  irrigation  projects 
designed  to  effectively  redeem  an  enor- 
mous acreage  of  otherwise  waste  land  is 
that  of  the  Southern  Alberta  Land  Com- 
pany. Some  400,000  acres  are  owned  by 
the  company  in  the  Canadian  province,  of 
which  one-half  is  regarded  as  irrigable. 
The  location  is  in  the  vicinity  of  Suffield 
on  the  main  line  of  the  C.  P.  R.  The 
water  diverted  from  the  Bow  River  to 
supply  the  system  of  canals,  reservoirs 


and  laterals,  enters  the  main  intake  at  a 
point  about  thirty  miles  east  of  Calgary 
and  forty  miles  west  of  the  celebrated 
^assano  dam.  The  total  distance  of  ar- 
tificial waterways  is  170  miles,  excluding 
reservoirs.  Some  remarkably  long  flumes 
have  been  constructed,  one  being  5,000 
feet  and  crossing  the  "Mile-Wide"  Val- 
ley. Across  one  of  the  creeks  encoun- 
tered on  the  route  is  an  inverted  syphon 
consisting  of  a  pair  of  wooden  stave 
pipes,  each  7  feet  6  inches  in  5iameter 
and  1,047  feet  long.  From  the  intake 
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to  the  first  storage  reservoir  is  45  miles. 
The  main  reservoir  runs  north  and  south 
and  is  the  most  important  piece  of  con- 
struction in  the  whole  scheme.  It  is 
formed  in  a  dry  coulee,  21  miles  long 
and  at  the  widest  part  about  12,000  feet 
across,  narrowing  down  to  about  2,000 
feet  between  precipitous  banks  towards 
the  southern  end.  The  maximum  ca- 


UNIVERSITY   COURSE   IN   NEU- 
TRALITY 

The  University  of  California  now 
offers  among  its  many  extension  courses 
a  class  in  the  neutrality  of  the  United 
States  and  its  citizens  during  the  pres- 
ent European  struggle.  This  is  con- 
ducted under  the  direction  of  the  divi- 


Views  of  Alberta's  Gigantic 
Irrigation  Work 


Views  of  the   Bas- 
sano  Dam  Forming  Fart 
of  a  Reservoir  that  will  be 
about    3.000    Acre    Feet    when 
Complete*. 


Views     of     the     Extensive     Engineering 
Work   as   well  as   One   of  the  Numerous 
Flumes. 


pacity  of  the  reservoir  will  be  about  300,-     sion  of  University  extension,  and  is  un- 
ooo  acre  feet.  der  the  immediate  supervision    of    the 

department  of  international  law.     This 

is  one  of  the  many  interesting  develop- 
Outside   of   its   use   for   fence   posts,     ments   in   college   curricula   as   a   result 
black  locust  finds  its  principal  utilization     of  the  war.     This   course  has  aroused 


in  insulator  pins  and  brackets  for  tele- 
graph and  telephone  lines. 


great  interest   and   probably   other   col- 
leges may  follow  suit. 
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A  PECULIAR  WINDOW  ATTRAC- 
TION 

A  chiropodist  in  a  western  city  occu- 
pies the  window  of  a  prominent  barber 
shop,  making  his  appeal  to  men  only. 
The  window  is  partitioned  off  both  front 


A  Western  Chiropodist  treats  His  Customer!1  Feet 
in   Full    View    of    Passers-by. 


and  back  with  heavy  curtains.  In  the 
front  curtain  there  is  a  hole  for  the  cus- 
tomer to  stick  his  foot  through.  By 
plying  his  trade  in  full  view  of  the  pub- 
lic he  demonstrates  his  ability  to  do  ex- 
pert work  in  a  sanitary  manner.  The 
publicity  gained,  together  with  reduced 
prices  for  the  work,  brings  him  plenty  of 
patrons. 


AN  UNUSUAL  BUT  EFFECTIVE 
GARAGE  SIGNAL 

An  interesting  bit  of  "Safety  First" 
work  has  been  put  in  practice  by  the  pro- 
prietor of  a  garage  in  Louisville,  Ken- 
tucky, whose  example  might  well  be  fol- 
lowed in  other  places. 

Motor  vehicles  leaving  this  garage  are 
obliged  to  cross  the  sidewalk  of  a  busy 
street  along  which  pedestrians  are  pass- 
ing at  all  hours  of  day  and  night,  and 
as  a  warning  a  lamp  has  been  installed  in 
front  of  the  exit  in  a  large  globe,  on  each 
side  of  which  the  word  "Danger"  is 
painted  in  large  letters. 

This  lamp  is  lighted  from  sunset  to 
sunrise  and  in  itself  forms  an  effective 
cautionary  signal.  It  is,  however,  sup- 
plemented by  a  loud-ringing  gong,  which 
is  automatically  operated  whenever  a  ve- 
hicle approaches  the  exit  door;  a  steel 
plate  being  so  placed  that  it  automatical- 


ly closes  the  contact  with  a  copper 
spring  and  rings  the  bell  whenever  the 
wheels  pass  over  it. 

Reports  state  that  it  is  interesting  to 
note  how  pedestrians  passing  along  the 
sidewalk  intuitively  "stop,  look  and  lis- 
ten" at  the  instant  the  bell  begins  to  ring 
and  wait  until  the  automobile  has  crossed 
the  sidewalk  into  the  street.  It  has  been 
suggested  that  local  authorities  would 
do  well  to  enforce  the  installation  of  such 
a  device  at  the  entrance  to  every  garage 
located  on  busy  thoroughfares. 


A  PRACTICAL  ELECTRIC  LAMP 
DISPLAY 

An  electric  company  of  Hartford, 
Conn.,  has  placed  a  board  in  the  retail 
office  which  shows  vividly  the  scale  of 
prices  for  lamp  renewals.  The  lights  on 
the  sign  vary  in  size  from  five  hundred 
to  fifteen  watts,  and  opposite  each  one 
is  the  price  for  a  new  one.  The  clerks 
found  that  it  was  difficult  to  pursuade 
the  public  that  the  bigger  lights  were 
sold  at  a  cheaper  rate  than  the  smaller 
ones.  It  frequently  took  five  or  ten  min- 
utes of  valuable  time  to  convince  a 
patron  that 


ine  scaie  was 

right.     Now 
they  see  at  a 
glance     a  n  d 
believe 
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serves  its  purpose,  but  is  also  a  good  ad- 
vertising medium. 


Coat    Checking    Device. 


Protective   Device   for   Linemen.        Electric    Incubator    Control. 


New  and  Improved  Devices 


Coat  Checking  Device 

An  ingenious  coat  and  hat  checking 
device  has  recently  made  its  appearance 
in  the  novelty  market.  The  device  con- 
sists of  a  series  of  coat  hangers  above 
each  of  which  is  placed  a  locking  mem- 
ber that  prevents  the  coat  and  hat  be- 
ing removed  from  the  hanger  once  the 
check,  which  constitutes  a  key,  has  been 
removed. 

The  system  should  find  a  ready  field 
in  the  lobbies  of  hotels,  in  restaurants, 
theatres,  and  other  places  where  the  pub- 
lic gather  and  where  the  ''Watch  your 
hat  and  coat"  signs  offend  the  eye  at 
every  turn.  The  system  will  also  dis- 
pense with  the  necessity  for  an  employee 
in  the  usual  check  room  in  small  places 
where  this  expense  is  not  justified. 


Protection  for  Linemen 

A  new  device  intended  to  afford  pro- 
tection for  linemen  against  dangerous 
shocks  through  contact  with  high  voltage 
wires  has  recently  been  introduced.  The 
device  is  a  rigid  shield  of  heavy  rubber 
composition,  which  rests  on  the  cross-arm 
and  encloses  the  conductor,  leaving  a 
three-inch  air  space  on  all  sides.  The 
shield  is  made  of  an  inverted  U  section 
thus  allowing  it  to  be  quickly  placed 
over  the  wire  which  is  slipped  into  end 
sockets  holding  it  securely  in  place  so 
that  the  guard  cannot  be  loosened  by 


wind  or  through  contact  with  the  line- 
man's body.  The  cross-arm  on  which 
the  shield  rests,  bears  all  the  weight  and 
the  shield  does  not  come  in  contact  with 
the  wire  at  any  point  throughout  its 
length.  An  additional  protection  is  af- 
forded through  the  use  of  slotted  flex- 
ible tubes  adapted  to  be  slipped  over  the 
conductors.  These  tubes  are  furnished 
with  the  shields  and  the  latter  can  be 
supplied  in  successive  sizes,  making  it 
possible  to  "nest"  them  in  order  to  econ 
omize  on  space  in  transportation. 

Electric  Incubator  Control 

Through  an  ingenious  arrangement  of 
its  three  electric  circuits,  a  new  electri- 
cally-heated incubator  effects  a  wonder- 
fully perfect  control  of  its  temperature. 
The  first  of  the  three  circuits  serves  to 
raise  the  temperature  approximately  to 
the  desired  point.  At  this  point  a  ther- 
mostat is  operated  and  a  second  circuit 
in  series  with  the  first  is  put  into  opera- 
tion, tending  to  maintain  an  even  tem- 
perature. In  this  circuit  are  one  or  more 
lamps  which  may  be  lighted  by  pressing 
a  button  when  it  is  desired  to  examine 
conditions  in  the  incubator  chamber.  A 
third  circuit,  operatively  connected  with 
the  second  circuit  by  means  of  a  thermo- 
stat, is  put  into  operation  in  case  of  any 
increase  in  the  voltage  of  the  electric  cur- 
rent that  might  tend  to  raise  the  tem- 
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Trcck    Grantor. 


Automobile   Lighting    Generator.      Compact  Bdll-riarlng  Transformer. 


perature  to  a  dangerous  degree.  The  re- 
sistance of  the  latter  circuit  is  such  as  to 
lower  the  temperature  of  the  incubator 
chamber  so  that  the  latter  is  held  to  an 
even  temperature  without  endangering 
the  hatch  through  fluctuation. 

In  one  of  the  accompanying  illustra- 
tions may  be  seen  the  thermostats  at  the 
sides  of  the  incubator  chamber  and  the 
wfres  which  are  heated  to  raise  the  tem- 
perature are  disposed  over  the  top  of 
the  chamber. 

Truck  Counter 

An  ingenious  machine  designed  to 
automatically  count  truck  loads  of  mer- 
chandise is  shown  herewith.  It  is  claimed 
that  where  any  considerable  amount  of 
shipping  is  being  done,  the  truck  counter 
will  frequently  save  its  cost  in  a  single 
day  through  the  elimination  of  errors 
that  inevitably  creep  in  where  the  usual 
method  is  employed.  The  counter  is  so 
made  that  when  the  truck  rolls  on  to  the 
apron,  the  weight  of  the  truck  load 
presses  the  apron  down,  the  truck  wheels 
move  the  lever  forward  and  the  load  is 
tallied.  As  the  trip  lever  moves  for- 
ward, it  also  goes  down,  and  with  it  the 
narrow  apron;  therefore  the  platform 
becomes  so  nearly  level  that  no  resist- 
ance is  offered  to  the  trucker.  As  the 
truck  passes  off  of  the  machine,  the  lat- 
ter is  jnstantly  set  for  the  next  load.  The 
machine  cannot  be  tripped  by  the  weight 
of  the  men  pushing  the  truck  or  by  re- 
turning with  either  an  empty  or  a  loaded 
truck. 


Lighting  Generator  for  Light  Car 

An  ingenious  belt-driven  lighting  plant 
for  light  cars  is  shown  in  the  accom- 
panying illustration.  The  belt  is  per- 
forated with  a  series  of  holes  which  en- 
gage with  spurs  on  the  pulley  of  the 
generator,  thus  insuring  certainty  of 
drive  even  though  the  pulley  be  of  small 
diameter.  The  complete  drive  is  the 
equivalent  of  a  leather  chain  which 
adapts  itself  perfectly  to  the  sprocket  on 
the  generator  shaft  as  well  as  to  the 
plain  pulleys  on  the  fan  and  crank  shaft. 

The  generator  can  be  placed  on  most 
cars  as  shown  in  the  illustration,  a  tri- 
angular drive  idea  being  employed.  The 
requisite  speed  for  the  generator,  from 
1800  to  2000  revolutions  per  minute,  can 
be  obtained  without  the  use  of  an  inor- 
dinately large  pulley  on  the  engine  shaft 
because  of  the  small  pulley  diameter 
made  possible  on  the  generator  shaft  by 
means  of  the  spur  drive. 

Compact  Bell-Ringing  Transformer 

A  combination  of  an  exceedingly  com- 
pact bell-ringing  transformer  with  a 
flush  plate  adapting  it  to  be  fitted  into 
any  standard  single-gang  switch  box  is 
shown  in  one  of  the  accompanying  views. 
The  transformer  is  adapted  for  use  in 
residences  where  it  is  desired  to  place 
the  transformer  near  the  bell.  The  plate, 
to  which  the  transformer  is  attached,  is 
drilled  to  fit  any  standard  iron  box  bell. 
It  will  also  take  a  flush  switch  plate 
where  it  is  desired  to  make  the  finish 
correspond  to  the  finish  of  the  hardware 
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Twin   Full   Sockets. 


Compact    Bttident's    Galvanometer. 


Sign    Receptacle. 


in  the  installation.  The  transformer  is 
given  a  drastic  high  voltage  test  for  in- 
sulation faults  and  is  designed  for  oper- 
ation on  iio-volt,  6o-cycle  circuits  with 
a  secondary  potential  of  10  volts. 


Twin  Pull  Sockets 
Pull  sockets  with  outlets  for  two 
lamps  have  recently  been  introduced. 
An  attachment  plug,  of  course,  may  be 
substituted  for  one  lamp  or  two  attach- 
ment plugs  may  be  used  instead  of  two 
lamps.  The  socket  is  made  in  two  types. 
In  one  type  both  outlets  are  simultane- 
ously put  "on"  or  "off"  by  successive 
pulls  of  the  chain.  In  another  type,  the 
straight  outlet  alone  is  affected  when 
the  chain  is  pulled,  the  lamp  in  the  angle 
being  "on"  all  the  time.  The  first  type 
is  useful  where  it  is  desired  to  turn  on 
and  off  two  energy-consuming  devices 
at  the  same  time  or  where  one  outlet 
holds  a  lamp  which  is  used  as  a  pilot 
lamp  for  an  appliance  connected  to  the 
other  outlet.  The  second  type  is  useful 
when  it  is  desired  to  have  a  lamp  or 
other  energy-consuming  device  equipped 
with  its  own  switch  connected  to  the 
angle  outlet.  A  shade  holder  can  be  at- 
tached to  either  outlet  and  can  be  held 
in  its  normal  position  relative  to  the 
lamp. 

Student's  Galvanometer 

A  portable  galvanometer  designed  to 

meet   the    requirements    of    students   in 

high   school    laboratories    has     recently 

made  its  appearance  on  the  market.     It 


is  particularly  adapted  to  the  use  of  sci- 
ence instructors  as  a  portable  instru- 
ment of  great  durability,  reasonable  sen- 
sitivity and  moderate  cost.  The  gal- 
vanometer is  mounted  on  a  base  at  an 
angle  of  45  degrees  so  that  the  face  is 
inclined  to  a  position  in  which  the  read- 
ing may  be  taken  most  conveniently.  The 
base  of  the  instrument  is  3^2  inches  in 
width  and  the  total  height  including 
binding  posts  is  3^  inches.  The  scale 
is  2.35  inches  in  length,  is  uniformly  di- 
vided and  is  calibrated  30-0-30.  A  zero 
adjusting  device  is  provided. 

It  is  claimed  that  in  action  the  gal- 
vanometer is  extremely  responsive  and 
well  damped ;  indeed,  it  is  said  that  on 
dead  short  circuit  it  is  periodic. 

New  Sign  Receptacle 
A  sign  receptacle  of  interesting  design 
has  recently  been  offered  to  the  trade. 
The  receptacle  goes  into  i^-inch  hole 
anc|  requires  no  lug  or  slot  to  prevent  it 
from  turning.  It  is  prevented  from  turn- 
ing by  three  fins  on  the  front  portion  of 
the  porcelain,  which  bite  into  the  sheet 
metal  of  the  sign  as  the  two  portions 
of  the  receptacle  are  brought  together 
with  the  center  screw.  The  latter  does 
not  come  into  direct  contact  with  the  cen- 
ter contact  of  the  lamp  and  there  is  ac- 
cordingly no  tendency  for  the  screw  to 
loosen  by  friction  of  the  lamp  on  the 
screw-head. 

The  entire  front  portion  of  the  re 
reptacle  can  be  removed  and  replaced 
without  disturbing  the  line  connections 


An    Adjustable    Hickey. 


Automatic     Cut-Out. 


Automobile    Spotlight. 


Since  the  receptacle  goes  into  a  perfectly 
smooth  hole,  it  can  be  set  in  any  desired 
position  and  then  be  positively  prevented 
from  turning  by  tightening  the  center 
screw. 


"Hangstrait"  Hickey 
The  hickey  shown  in  an  accompany- 
ing view  should  be  a  boon  to  the  elec- 
trician who  installs  fixtures  on  ceilings. 
How  many  times  is  a  chandelier  found 
to  be  out  of  true  after  the  crow-foot  has 
been  attached  to  a  crooked  stud  or  a 
drop  that  is  out  of  the  perpendicular? 
And  even  assuming  that  good  workman- 
ship has  provided  a  good,  level  base  upon 
which  to  screw  the  crow-foot,  a  crooked 
thread  on  the  end  of  the  fixture  pipe 
will  produce  the  undesirable  twist  in  the 
fixture. 

The  new  hickey  obviates  all  of  these 
annoying  difficulties.  It  consists  of  an 
adjustable,  malleable  iron  ball-and-socket 
joint  of  great  mechanical  strength.  The 
wires  are  brought  straight  through  an 
opening  larger  in  diameter  than  that  of 
the  pipe  to  which  the  hickey  is  attached, 
hence  there  is  no  straining  of  the  wires. 
The  hickey  is  low  in  price  and  neat  in 
appearance  and  it  would  seem  that  the 
many  advantages  presented  through  its 
use  should  justify  its  employment  in 
practically  every  case  where  a  fixture  is 
to  be  hung.  The  hickey  is  made  in  a 
variety  of  styles  with  outlet  box  stud?, 
crow-foot  or  tripod,  or  to  fit  insulating 
joints. 


Automatic  Cut-Out  Device 

A  compact  and  serviceable  automatic 
cut-out  has  recently  been  placed  upon  the 
market  and  it  should  find  ready  favor 
among  autoists  and  motor  boat  enthusi- 
asts. The  cut-out  is  designed  to  protect 
the  storage  battery  by  making  the  circuit 
when  the  generator  is  running  at  the 
proper  speed  and  breaking  it  when  the 
generator  stops  or  its  voltage  falls  below 
the  normal  value  required  to  charge  the 
battery.  Thus  it  prevents  the  discharge 
of  the  battery  back  through  the  generator 
when  the  low-voltage  point  is  reached. 


Spotlight  for  Automobiles 
Spotlights  are  becoming  quite  a  fad 
among  motorists.  They  are  especially 
convenient  for  spotting  out  guide  boards, 
house  numbers,  and  the  like,  at  night  or 
for  following  the  sharp  angles  of  moun- 
tain roads  that  cannot  be  seen  by  the 
rays  of  the  stationary  headlight.  A  very 
convenient  light  of  this  kind  has  recent- 
ly been  perfected.  It  is  swung  on  a  per- 
fect universal  joint,  enabling  the  driver 
to  throw  the  light  at  any  desired  angle. 
The  light  is  made  with  attachments  by 
means  of  which  it  may  be  secured  to  al- 
most any  part  of  the  automobile  or  mo- 
torcycle. 
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Gasoline   Substitute   Is   Given   Official 
Test 

A  few  days  ago  an  official  test  was 
given  to  zoline,  the  new  substitute  for 
gasoline.  A  stock  Mann  on  car  using 
this  product  for  fuel  was  driven  for  one 
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thousand  miles  at  a  speed  of  fifty  miles 
an  hour  on  the  Indianapolis  speedway 
under  the  auspices  of  the  Automobile 
Association  of  America.  The  results  of 
the  trial  run  are  said  to  have  been  en- 
tirely satisfactory  and  apparently  this 
test  proves  the  practicability  of  the  new 
fuel  It  is  said  that  there  was  a  sur- 
prisingly slight  deposit  of  carbon  on  the 
cylinder  heads  and  the  pistons  and  that 
what  little  carbon  was  found  was  soft  . 
and  quite  easily  removed. 

It  is  claimed  that  the  new  substitute 
for  gasoline  can  be  made  for  il/2  cents 
per  gallon. 

A  Novel  Lighting  Effect 
A  novel  idea  has  been  employed  in 
lighting  a  cross  on  a  church  in  a  West- 
ern city.  The  cross  is  painted  white  and 
incandescent  lamps  are  arranged  in  re- 
flectors on  both  sides  of  it  in  such  a  man- 
ner that  when  the  lamps  are  lighted, 
their  rays  will  fall  upon  the  white  cross, 
thus  causing  it  to  stand  out  boldly  in  the 


darkness.  The  reflectors  are  so  adjusted 
that  the  point  of  light  in  each  is  com- 
pletely hidden  from  the  view  of  specta- 
tors in  the  street. 


A  New  Portable  Lamp 
A  new  and    unique    development    in 
portable  lamps  is  shown  in  the  accom- 
panying illustration.     It  consists    of    a 


sthod 


A     Novel 
Church    Top. 
against   the   Dark    Sky, 


Lighting 
The    Cross    Stands 


a    Croat    on    a 
Out    Prominently 


A    Portable    Lamp    of    Pleasing    and    Efficient    De- 
sign,  which  May  Be  used  on  Table  and  Wall. 


circular  mirror,  a  metal  reflector,  a  lamp 
socket,  a  silk  cord  and  an  attachment 
plug.  The  socket  is  mounted  directly 
on  the  base  by  means  of  a  hinge  joint 
that  permits  of  the  adjustment  of  the 
lamp  and  reflector  through  a  wide  range 
of  angles.  The  six-inch  mirror  is  sup- 
ported by  three  clips,  flushed  with  the 
opening  of  the  reflector.  The  mirror  is 
surrounded  by  an  open  space  through 
which  the  light  is  diffused.  This  lamp 
was  originally  designed  for  the  man  who 
shaves  himself.  With  one  adjustment  it 
illuminates  all  parts  of  the  face — under 
the  chin  and  both  cheeks.  However, 
after  the  clips  have  been  released  and 
the  mirror  removed,  advantage  can  be 
taken  of  its  adjustable  features  by  using 
it  on  a  sewing  machine,  the  piano,  or  the 
writing  desk.  The  device  also  makes  a 
very  convenient  reading  lamp.  A  lug  on 
the  base  provides  for  hanging  it  on  the 
wall  when  so  desired. 


— ^m 
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Oil  Feed  for  Drill  Press 

On  a  press  using  taper  shank  drills, 
an  oiler  to  lubricate  the  drill  points  can 
quickly  be  rigged  up  out  of  parts  usually 
found  around 
the  shop.  The 
main  part  is 
the  oil  cup. 
In  this  case 
the  steam 
chamber 
from  an  old 
i  y$  -  inch 
steam  whistle 
was  e  m  - 
ployed.  The 
threads  were 
bored  out  and 
the  hole  ta- 
pered to  slide 
down  to  within  ^-inch  of  the  large  end 
of  the  largest  sleeve  used  on  the  press. 
A  block  of  brass  shaped  to  the  curve  of 
the  cup  was  sweated  on  and  drilled  and 
tapped  for  ^4-inch  pipe  thread.  A  short 
54-inch  nipple  with  a  valve  packing  nut 
on  one  end  was  screwed  into  the  cup. 
A  short  piece  of  ^4 -inch  outside  diameter 
copper  tubing  curved  to  lie  in  the  flute 
of  the  drill  is  pushed  in  the  nipple  and 
the  packing  nut  tightened  to  hold  it  in 
position.  By  using  the  packed  joint  the 
feed  tube  may  be  adjusted  to  feed  oil 
into  the  flute  of  any  drill  from  J^-inch 
up  to  the  largest.  When  using  drills  with 
same  number  of  taper  as  the  spindle  the 
cup  is  placed  directly  on  the  drill  shank. 
As  the  oil  follows  the  flute  of  the  drill 
down  to  the  point  and  lips,  this  method 
is  much  cleaner  and  more  economical  of 
oil  than  when  the  latter  is  squirted  on 
with  a  can. 

Contributed  by 

JACK  ROACH. 


Dark  Room  Lantern 
For  one  who  has  electric  lighting  cur- 
rent at  hand  there  is  perhaps  no  handier 
dark  room  lantern  available  than  one 
made  from  a  25  cent  candle  lamp  of  the 
folding  variety  with  a  hole  punched  in 
one  of  the  metal  ends  through  which 
the  base  of  the  bulb  is  screwed.  Such  a 
lamp  with  the  bulb  removed,  of  course, 
can  be  packed  in  a  very  small  space  and 
in  consequence  is  ideal  for  the  traveler. 
Contributed  by 

EDWARD  F.  HALLOCK. 


A  Novel  Match  Stand 
The    reader    will    probably    see    at    a 
glance   that   the   essential   parts   of   this 
stand  are  the  holders   of  two  inverted 
mantles. 
A  piece  of  fine 
sandpaper     i  s 
wrapped 
around    a 
wooden    roller 
and  then  glued 
up   to   form   a 
tube   which 
fits    the    inside 
of    the  mantle 
holders. 
A  base  is  made 


from  a  disc  of  wood  and  the  various 
parts  assembled  with  glue.  The  wooden 
roller  is  of  course  removed  in  order  that 
matches  may  be  placed  inside  the  tube 
of  sandpaper.  When  the  glue  is  dry  the 
holder  may  be  filled  with  matches  and  it 
is  obvious  that  they  are  to  be  scratched 
on  the  wall  of  the  sandpaper  tube 
through  the  openings  between  the  legs 
of  the  gas  mantle  holders. 
Contributed  by 

J.  NELSON  HILL. 
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China  Insulating  Handles 
The  china  handles    used    on    certain 
types  of  faucets  are  very  useful  articles 
to  have  around  when  constructing  elec- 
trical apparatus.     They  present  a  neat 


Xr=> 


appearance  and  possess  good  insulating 
qualities.  Such  handles  can  be  found 
on  the  scrap  pile  at  almost  any  plumbing 
shop  and  can  be  purchased  for  little  or 
nothing.  Fig.  2.  shows  the  working  part 
of  a  3-point  switch  made  from  such  a 
handle  by  soldering  a  flat  strip  of  brass 
at  right  angles  to  the  stem.  In  the  switch 
referred  to  the  current  carrying  parts 
were  all  beneath  the  apparatus  table  in 
a  wireless  station,  only  the  handle  pro- 
jecting above.  Where  the  stem  passed 
through  the  table,  a  hard  rubber  bushing 
was  used. 

Contributed  by 

H.  W.  SMITH. 

Nail  Picker 

Take  a  piece  of  pine  board  or  any 
other  soft  wood  six  inches  long  and  four 
inches  wide  and  shave  it  to  a  shape  not 
unlike  a  butter  paddle,  leaving  the  broad 
end  about  an  inch  thick.  Trim  the  long 


corners  with  a  knife  or  file.  Drive  a 
row  of  ten  penny  finishing  nails  into  the 
end  of  the  broad  part  near  enough  to- 
gether to  let  the  shank  of  a  six  or  eight 
penny  nail  enter,  but  not  far  enough 
apart  to  permit  the  heads  to  pass 


through.      File    the   heads   of    the   nails 
down  to  points. 

This  makes  a  device  that  is  very  handy 
and  serviceable  to  the  box  maker  or 
anyone  who  has  much  bench  nailing  to 
do.  A  few  jabs  into  a  box  of  nails  and 
it  will  gather  a  hand  full  of  them,  heads 
all  one  way  and  ready  to  be  taken  off, 
thus  saving  the  time  and  trouble  of  turn- 
ing them  in  the  fingers  as  they  are  fed 
to  the  hammer. 

Contributed  by 

THEODORE  WILSON. 


Tire  Patch  Clamp 

A  handy  inner  tube  patch  clamp  for 
the  tubes  of  bicycle  and  motorcycle  tires 
may  be  made  by  bolting  together  two 


Bolt 


3  by  6  inch  pieces  of  iron  as  shown  in 
the  accompanying  sketch.  The  holes  in 
the  under  piece  should  be  a  snug  fit  for 
the  shoulder  of  the  bolts,  while  those  in 
the  upper  piece  should  be  an  easy  clear- 
ance fit.  It  is  preferable  to  employ  wing 
nuts  on  the  ends  of  the  bolts  in  order 
that  no  wrench  may  be  necessary  for 
tightening. 

Contributed  by 

FRANCIS  W.  NUNENMACHER. 


Protecting  the  Edges  of  a  Flag 
To   prevent   a    flag   from    becoming 
frayed  at  its  edges  it  is  only  necessary 
to  run  a  fine  copper  wire  around  it. 
This  will  prevent  the  flag  from  waving 
in  sharp  and  snappy  jerks  that  result 
in  ripping  the  edges. 
Contributed  by 

EDMOND  VON  KAENEL. 


CONSTRUCTION  OF  A  PRACTICAL  SURVEYOR'S  TRANSIT 

By  R.  L.  Kenyon 

A  transit  that  will  comply  with  near- 
ly every  necessity  may  be  constructed 
by  the  handy  man  at  a  nominal  ex- 
pense. The  material  needed  will  be  an 
oak  disc  14  inches  in  diameter  and  5/£ 
inch  thick,  a  brass  disc  10  inches  in 
diameter  by  ^  inch  thick,  a  piece  of 
il/t  inch  brass  tubing  14  inches  long,  a 
5  inch  protractor,  6  feet  of  ^  inch 
square  brass  rod,  four  brass  ferrules 
and  some  glass  tubing  to  fit  in  the 
latter. 


tion  is  to  calibrate  the  brass  disc  by 
dividing  it  into  360  degrees.  It  will  be 
a  saving  in  time  and  money  to  have  a 
machinist  do  this  on  a  milling  machine, 
since  it  will  take  him  but  a  short  time 
and  the  charge  will  be  very  slight.  The 
machinist  should  be  instructed  to  make 
every  5th  line  come  into  the  3rd  circle 
and  every  roth  line  come  in  a  little 
further  as  shown  in  Fig.  3.  When  this 
has  been  done  every  loth  division  may 
be  stamped  with  steel  numeral  dies  as 


Fig.  9 


The  oak  disc  should  be  turned  true 
on  a  lathe  and  centered.  With  refer- 
ence to  Fig.  3  in  the  drawing  the  holes 
may  be  drilled  in  the  piece  of  sheet 
brass  as  indicated  and  the  brass  disc 
fastened  to  the  wood  with  small  screws, 
making  sure  that  the  centers  of  the 
two  discs  coincide.  The  next  opera- 


10,  20,  30,  etc.,  on  up  to  370.  The  sur- 
face may  then  be  smoothed  off  with  a 
scratch  brush  or  coarse  piece  of  emery 
cloth,  finishing  off  with  fine  cloth  and 
finally  lacquering. 

The  square  brass  rod  is  to  be  cut  and 
bent  into  the  shape  shown  in  Fisr.  8, 
and  two  short  lengths  of  the  rod  are 
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cut  and  both  are  secured  to  the  sup- 
ports at  the  top  as  shown  in  the  draw- 
ing. The  blocks  may  be  secured  either 
with  machine  screws  or  by  riveting.  A 
hole  should  be  drilled  through  each  of 
the  pieces  and  on  through  the  support 
and  tapped  for  an  8-32  machine  screw 
thread.  A  hole  should  also  be  drilled 
in  the  bottom  of  each  leg  and  tapped 
with  the  same  thread.  Two  pieces  of 
rod  should  be  bent  to  the  shape  of  the 
braces  shown  in  Fig.  6  and  secured  in 
position. 

The  brass  tube  should  next  be  fitted 
in  place.  A  short  piece  of  the  square 
brass  rod  is  fitted  to  each  side  of  the 
tube  and  a  hole  is  drilled  in  each  of 
these  pieces,  care  being  taken  to  see 
that  the  holes  are  diametrically  oppo- 
site. Two  short  pieces  of  5/32  inch 
round  brass  rod  are  threaded  at  one 
end  with  an  8-32  die  in  order  that  they 
may  be  fitted  into  the  holes  in  the  top 
of  the  supports  shown  in  Fig.  8.  They 
should  be  of  such  a  length  as  to  support 
the  tube  over  the  center  of  the  disc 
when  the  parts  are  assembled.  A  cross 
composed  of  two  pieces  of  No.  36  cop- 
per wire  should  be  soldered  in  each  end 
of  the  tube.  The  tube  is  completed  by 
soldering  the  protractor  to  the  under- 
side as  shown  in  Fig.  7.  If  the  extra 
refinement  of  a  level  is  desired  it  may 
be  affixed  as  shown  in  the  drawing. 


A  two-inch  disc  of  brass  is  fastened 
over  the  center  hole  in  the  oak  disc  and 
precisely  in  the  center  a  y§  inch  hole  is 
drilled  and  tapped.  A  couple  of  copper 
burrs  are  placed  over  the  hole  and  the 
upper  disc  bolted  down  so  as  to  be 
firm  and  yet  free  to  revolve.  The  two 
levels  are  attached  to  the  oak  disc  and 
an  index  to  read  on  the  horizontal  pro- 
tractor is  placed  in  position.  A  socket 
fastened  to  the  underside  of  the  oak 
base  to  fit  a  camera  tripod  completes 
the  job. 

The  zero  readings  should  be  checked 
so  that  when  the  tube  level  is  horizon- 
tal the  reading  on  the  small  protractor 
is  zero.  If  desired  the  two  may  be 
fitted  with  telescopic  lenses  and  in  that 
case  the  cross  hairs  of  fine  wire  should 
be  placed  at  the  foci  of  the  lenses.  The 
cross  hairs  may  be  adjusted  by  leveling 
the  whole  transit  and  finally  the  tele- 
scope. A  pole  should  then  be  marked 
off  to  the  exact  height  of  the  center  of 
the  tube  and  then  the  operator  may 
sight  on  the  pole  at  a  distance  of  sev- 
eral hundred  feet.  The  ground  should 
be  perfectly  level  in  doing  this  and  if 
it  is  not  possible  to  get  so  long  a  range 
of  level  ground  a  shorter  distance  may 
be  taken.  After  these  corrections  the 
instrument  is  ready  for  use.  Its  oper- 
ation is  essentially  the  same  as  any 
surveyor's  transit  of  approved  design. 


Torque  Rod  Bracket  Repair 
The  bracket   carrying 
tion  of  the  torque  rod  on 


automobile  broke  one  day  at  the  point 
illustrated   in   the  accompanying  sketch. 


The  car  being  an  extremely  old  model, 
the   front  por-     an(l  knowing  the  delay  occasioned  by  the 
the  writer's     ordering  of  a  new  part,  it  was  decided 
to  repair  the  break  in  the  home  work- 
shop.   The  old  bracket  was  first  removed 
from  the  car  and  thrown  in  the  junk 
pile.    A  piece  of  jHrinch  flat  steel  stock 
was  first  annealed  and  then  cut  and  ham- 
mered into  the  shape  of  a  U  of  the  prop- 
er dimensions.  The  necessary  holes  were 
then  drilled  and   the  new  bracket  was 
riveted  to  its  proper  place  on  the  cross 
member.    The  entire  job  took  but  a  few 
hours  and  the  expense  amounted  to  prac- 
tically nothing. 
Contributed  by 

ADOLF H  KLEIN. 
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Hydraulic  Ram  from  Pipe  Fittings 
The  contributor  takes  exception  to 
the  explanation  of  the  process  of  puri- 
fication offered  in  an  article  in  the  No- 
vember issue  of  POPULAR  ELECTRICITY 
AND  MODERN  MECHANICS  under  the  title 
"A  Sanitary  System  on  the  Farm." 
The  article  in  question  states  that  the 
absence  of  oxygen  makes  the  bacteria 
destroy  themselves  and  while  it  is  true 
that  the  process  of  purification  is  due 
to  bacterial  action,  the  bacteria  are 
those  that  can  exist  without  the  pres- 
ence of  oxygen.  There  are  two  classes, 
/.  e.,  "anaerobic"  or  those  requiring  no 
oxygen,  and  "faculative"  or  those 


sure  per  square  inch,  the  spring  would 
have  to  be  40  feet  above  the  fixture 
where  the  water  is  drawn  and  as 
springs  are  seldom  found  on  a  high 
piece  of  land  with  the  house  built  in  a 
hollow,  this  means  of  supplying  water 
would  not  be  practicable  in  many 
places.  The  drawing  illustrates  a  sim- 
ple form  of  hydraulic  rarn  that  may 
be  made  from  pipe  fittings  and  which 
will  pump  water  to  a  height  of  more 
than  50  feet  when  placed  5  or  more 
feet  below  the  level  of  a  spring  and 
supplied  through  a  pipe  from  35  to  40 
feet  long.  The  entire  bill  of  materials 
entering  into  the  construction  of  this 
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that  can  live  with  or  without  the 
presence  of  oxygen.  In  a  sewage  tank 
these  two  classes  of  bacteria  use  the  or- 
ganic matter  as  food  which  has  settled 
out  of  the  sewage  thereby  partially  de- 
stroying it.  A  portion  of  it  that  is  not 
destroyed  is  liquefied.  For  further  puri- 
fication the  discharge  from  the  tank 
could  be  run  over  a  small  space  of 
ground  filled  with  %  to  i  inch  of  gravel 
and  drained  at  the  bottom. 

In  order  that  the  gravity  water  sup- 
ply from  a  spring  to  the  house  might 
produce  an  effective  20  pounds  pres- 


ram  can  be  obtained  at  a  plumbing 
shop  for  something  less  than  $5.  It  is 
felt  that  a  detailed  description  of  the  ram 
is  unnecessary  inasmuch  as  the  con- 
struction is  shown  very  clearly  in  the 
appended  drawing. 
Contributed  by 

LESTER  J.  MILLER. 

Handy  Tool  Rack 

A  tool  rack  is  an  absolute  necessity  to 
the  handy  man  or  model  engineer.  The 
rack  shown  in  the  illustration  is  made  by 
stapling  at  intervals  a  length  of  rubber 
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of  square  section  to  a  wooden  back.     It 
is  most  useful  for  odd  tools  other  than 
sharp  cutting  tools. 
Contributed  by 

J.  N.  HILL. 


Storage  Battery  Containers 
A  cheap  and  highly  satisfactory  con- 
tainer for  the  elements  of  a  storage 
battery  or  rectifier  may  be  made  of 
wood  as  follows :  Make  a  box  of  the 
required  size  from  white  wood  of  suit- 
able thickness,  smearing  the  edges  of 
the  wood  generously  with  an  acid- 
proof  cement.  Also  paint  the  inside  of 
the  box  with  the  cement  before  as- 
sembling. (An  excellent  cement  for 
this  purpose  was  described  by  Earle 
E.  Taylor  in  the  July  number  of  this 
magazine.)  Reinforce  the  box  wher- 
ever necessary  with  battens  and  permit 
a  stream  of  the  acid  proof  compound 
to  flow  down  the  inside  of  each  corner 
and  around  the  bottom  of  the  box.  Dip 
the  top  of  the  box  in  melted  paraffin  to 
keep  salts  from  crawling. 
Contributed  by 

GEORGE  M.  HEARNE. 


A  Handy  Lug 

A  handy  lug  or  battery  connector  may 
be  made  from  a  cotter  pin  having  a  hole 
in  the  head  sufficiently  large  to  fit  snugly 
over  a  battery  binding  post. 

To  make  the  connector,  wind  a  piece 
of  No.  20  copper  wire  around  the  legs 
of  the  cotter  pin  and  secure  by  a  drop 
of  solder.  Protect  with  tape  and  you 


have  a  lug  that  may  be  used  to  great  ad- 
vantage in  many  ways. 
Contributed  by 

LACY  CON  WAY. 


Handy  Siphon  Bottle 
A  prescription  department  in  a  large 
city  drug  store  has  a  handy  utensil 
in  the  shape  of  a  gallon  siphon  bottle 
for  distilled  water  made  with  two 
pieces  of  glass  tubing,  a  rubber  tube, 


and  an  atomizer  bulb.    When  the  bulb 
is  pressed  air  is  forced  into  the  bottle 
causing  the  water  to  flow  into  the  pre- 
scription bottle  held  under  outlet  tube. 
Contributed  by 

N.  MITCHELL. 


ft  A  good  tinting  fluid  for  incandescent 
electric  lamp  bulbs  can  be  made  by  mix- 
ing aniline  dye  with  a  solution  of  water- 
glass.  An  inferior  substitute  for  the 
water-glass  is  a  solution  of  gelatine  in 
water. 


F/g.2 
De/a//of  yaneA  box 


AN  ELECTRIC  WEATHER  VANE 

L.  B.  Robbins 


Being  a  lazy  individual  and  desiring 
to  save  myself  the  trouble  of  going  to 
the  window  to  ascertain  the  direction 
of  the  wind  by  the  weather  cock  on  the 
barn,  I  built  a  device  that  shows,  by 
closing  a  switch  in  the  house,  which 
way  the  wind  is  blowing. 

As  will  be  seen  by  the  following  de- 
scription, the  device  is  quite  simple  and 
can  be  made  by  anyone  at  all  handy 
with  tools.  It  comprises  essentially  a 
vane  and  a  dial. 

The  vane  consists  of  the  vane  proper 
and  the  vane  box.  The  bottom  of  the 
box,  A,  is  made  of  a  piece  of  one  inch 
ash  or  oak  12  inches  square.  Find  the 
center  and  describe  two  circles,  6  inches 
and  10  inches  in  diameter,  respectively. 
Cut  a  ring  from  sheet  rubber,  such  as 
is  used  by  plumbers  for  packing  valves, 
with  the  two  diameters  the  same  as  the 
two  circles  on  the  board.  Tack  this 
ring  to  the  board  exactly  over  the  cir- 
cles so  that  it  lies  perfectly  smooth  and 
flat.  This  forms  an  insulated  track,  B, 
for  the  eight  contact  plates,  C,  which 
are  cut  from  No.  18  sheet  copper  and 


fastened  at  each  corner  by  24  mch  brass 
screws.  These  plates  are  placed  equi- 
distant around  the  rubber  track  and 
represent  the  eight  principal  points  of 
the  compass.  On  the  inside  edge  of 
the  plates  fasten  a  binding  post,  D.  In 
the  center  of  the  base  bore  a  %  inch 
hole  and  fasten  a  il/2  inch  bolt,  F,  in 
the  head  of  which  has  been  drilled  a 
hole  y^  inch  in  diameter  and  about  the 
same  depth.  Somewhere  between  the 
center  of  the  board  and  inner  edge  of 
plates  bore  a  hole,  E,  through  which 
the  lead  wires  may  pass. 

Now,  if  you  are  enough  of  a  black- 
smith, take  a  piece  of  J4  incn  round  bar 
iron,  G,  2  feet  4  inches  long.  At  iH 
inches  from  one  end  weld  at  right  an- 
gles a  piece,  H,  of  the  same  stock  5 
inches  long.  Saw  a  slot  2  inches  long 
in  the  end  of  this  arm  and  in  one  tine 
of  the  fork  thus  formed  drill  a  hole  and 
tap  for  a  machine  screw.  This  is  to 
hold  the  contact  brush,  /,  which  is 
made  of  three  or  four  strips  of  thin  brass 
an  inch  wide  and  two  inches  long. 
Fringe  these  at  one  end  for  a  space  of 
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about  p4  inch.  When  laid  together  the 
plain  ends  are  placed  in  the  slot  and 
held  by  the  adjusting  screw.  Through 
the  other  end  of  the  rod  drill  three  y%~ 
inch  holes  at  right  angles  to  the  direc- 
tion of  the  arm,  the  top  hole  two  inches 
from  the  top  of  rod  and  the  others  two 
inches  apart.  Cut  out  the  top  of  vane 
box  and  through  the  center  bore  a  hole 
just  large  enough  to  take  the  rod  with- 
out binding.  Slip  the  top  over  the  rod 
and  box  in  three  sides,  making  the  box 
12  inches  square.  Set  the  rod  in  the 
socket  and  adjust  the  brushes  so  that 
they  bear  lightly  but  firmly  on  the 
plates.  The  open  face  of  the  box  should 
be  closed  by  a  hinged  door  through 
which  adjustments  can  be  made.  The 
box  when  finished  should  be  given  two 
or  three  coats  of  linseed  oil  to  protect  it 
from  the  weather  and  prevent  warping. 

Now  make  a  vane,  J,  and  rivet  to  the 
rod  through  the  three  holes  previously 
bored.  The  vane  is  best  made  of  two 
sheets  of  light  galvanized  iron  riveted 
together  with  an  opening  left  to  slip 
over  the  rod. 

The  dial  is  a  series  of  eight  magnets, 
K,  arranged  to  correspond  to  the  plates 
in  the  vane  box.  On  a  piece  of  wood  8 
inches  square  describe  a  circle  6  inches 
in  diameter  and  at  eight  equidistant 
points  on  the  circumference  drive  a 
tenpenny  nail,  leaving  the  heads  il/2 
inches  above  the  surface.  Each  nail 


when  wound  with  a  half  a  dozen  layers 
of  No.  20  insulated  wire  makes  an  ex- 
cellent magnet.  Cut  an  arrow,  L,  from 
some  light  non-conductor  such  as 
whale  bone  and  at  the  point  attach  a 
small  piece  of  iron.  Find  the  balancing 
point  and  make  a  small  depression  on 
the  under  side.  Mount  the  arrow  on  a 
pivot  in  the  center  of  the  dial  so  that 
it  will  swing  at  a  height  equal  to  that 
of  the  magnets  and  very  close  to  them. 

Place  the  dial  in  a  convenient  loca- 
tion in  the  house  near  the  battery  and 
switch,  and  secure  the  vane  on  the  roof, 
with  plate  marked  "North"  pointing 
due  north. 

The  wiring  from  the  vane  to  the  dial 
is  shown  in  the  accompanying  diagram. 
The  dotted  line  is  the  ground  wire, 
leading  from  the  bolt,  F,  to  battery  and 
switch,  and  ending  with  a  branch  wire 
leading  to  one  terminal  of  each  mag- 
net. The  solid  lines  represent  the  wires 
from  each  plate  which  lead  to  the  sec- 
ond terminal  of  the  corresponding  mag- 
net. Thus  the  wire  from  the  plate 
marked  "North"  leads  to  the  magnet 
marked  North  on  the  dial.  Four  cells 
of  dry  battery  will  be  found  sufficient 
for  ordinary  distances. 

When  the  switch  is  closed  it  may  be 
necessary  to  spin  the  pointer  lightly  so 
it  can  quickly  seek  out  the  right  magnet 
through  which  the  current  is  passing  and 
thus  indicate  the  direction  of  the  wind. 


To  Fasten  Socket  Bushing  in  Fixture 
Canopy 

Trim  about  one-eighth  inch  from  the 
threaded  end  of  a  bushing  and  insert 


into   hole    in   the   canopy.     Heat    the 
threaded  end  with  a  match  or  candle, 


which  will  quickly  soften  the  rubber. 
Before  it  hardens  press  out  edges  with 
the   thumb,    thus   forming   a   shoulder 
and  locking  the  bushing. 
Contributed  by 

C.  K.  THEOBALD. 


A  Useful  Marking  Gauge 
The  illustrations  show  a  simple  mark- 
ing gauge  which  the  writer  designed  and 
made  some  time  ago  and  which  is  now 
in  constant  demand  among  his  fellow 
pattern  makers.  It  will  be  seen  that  the 
gauge  head  has  two  working  faces,  the 
disc  for  straight  gauging  and  the  forks 
for  gauging  curved  surfaces,  two  cut- 
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ters  being  also  provided  on  the  shaft. 
A  pattern  is  required  for  the  head — a 
useful  lesson  in  small  pattern  making — 
and  if  the  cutters  are  properly  hardened 
the  gauge  may  be  used  for  marking  metal 
as  well  as  wood. 
Contributed  by 

J.  NELSON  HILL. 


A  Boring  Tool  for.  Tight  Places 

A  very  satisfactory  boring  tool  may 

be  made  out  of  pipe  fittings  as  follows : 

Cut  a  five- foot  length  of  24 -inch  pipe 


Sprocket 


fry* 


and  thread  both 
ends.  On  one  end 
place  a  ^-inch  to 
y2  -  inch  reduction 
T.  On  the  other 
end  place  a  reduc- 
tion cross  of  the 
same  size.  Before 
screwing  on  the  T 
and  cross,  place  a 
disc  of  cardboard 
over  each  end  of 
the  pipe.  The  T 
is  then  babbitted 
for  a  bearing  by 
resting  it  on  end 
on  a  paper  pad  and 
standing  a  ^-inch  diameter  steel  shaft 
upright  in  it.  The  babbitt  cannot  escape 
as  it  is  poured  in  around  the  shaft  be- 
cause of  the  disc  closing  the  end  of  the 
pipe.  A  two-foot  length  of  pipe  is  in- 


serted in  the  other  side  of  the  cross  and 
the  cross  is  then  babbitted  to  make  a 
bearing  similar  to  that  in  the  T.  Two 
sprockets  are  next  procured  and  bored 
to  fit  the  y2-md\  shaft.  One  of  these 
sprockets  is  fitted  to  the  end  of  a  3^- 
inch  length  of  shafting  and  this  is  put 
through  the  bearing  in  the  cross,  being 
held  in  position  with  a  washer  and  cotter 
pin  on  the  other  end.  A  crank  bolted 
to  the  sprocket  completes  the  driving 
mechanism. 

A  shaft  four  inches  long  is  fitted  with 
the  remaining  sprocket  on  one  end  and 
on  the  other  end  is  fastened  a  chuck  re- 
moved from  an  old  brace.  It  may  be 
necessary  to  cut  a  shoulder  on  the  shaft 
to  make  it  fit  into  the  chuck.  A  length 
of  sprocket  chain  connects  the  sprockets 
and  the  machine  is  then  ready  for  use. 

Contributed  by 

PATTERSON  D.  MERRILL. 


A  Handy  Tack  Holder 

When  one  has  to  drive  a  very  small 
nail  or  short  tack  it  is  often  difficult  to 
hold    until    it 
has    "taken 
root"  from 
the  first  blow 
of  the    ham- 
m  e  r  .    The 
simple  device 
shown    in 


the  accom- 
panying illus- 
tration will 
prove  very 
useful  in 
such  a  case 
and  it  may  be 
quickly 
made  from 


When  folded 
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a  bit  of  tin  or  cardboard.  The 
nail  or  tack  is  inserted  in  the  slot  and 
the  overlapping  piece  of  metal  serves  to 
hold  it  by  its  head.  This  gives  a  sort 
of  handle  by  means  of  which  the  tack 
can  be  held  just  where  it  is  wanted  and 
in  a  perfectly  upright  position,  ready  to 
be  started  with  the  first  blow  of  the 
hammer.  The  holder  can  then  be  with- 
drawn and  the  tack  driven  home. 
Contributed  by 

THEODORE  GATIIMANN. 


A  Convenient  Wire  Rack 

A  convenient  wire  rack  with  remov- 
able spools  for  holding  lamp  cord,  fix- 
ture wire  and  various  sizes  of  other 
wires  from  which  small  quantities  are 
often  taken,  may  be  easily  constructed 
as  illustrated  and  described  herewith. 

The  frame  and  spools  are  made  of 
wood,  the  cores  of  the  spools  being  about 
3  inches  square  with  rounded  corners. 
For  the  spindles  on  the  spools  %  -inch 
crowfeet  are  used.  These  nipples  are 
threaded  on  both  ends  so  that  a  crank, 
made  from  ^4-inch  pipe  fittings  as 
shown,  may  be  readily  fitted  to  any  spool 


for  the  purpose  of  winding.  Slots  are 
cut  in  the  sides  of  the  frame  as  shown, 
thus  making  the  spools  interchangeable. 

Cross  braces  are  secured  between  the 
sides  of  the  frame,  and  the  rack  is  suit- 
ably fastened  to  the  floor,  about  one  foot 
from  the  wall. 

Contributed  by 

C.    K.   THEOBALD. 


Needle  In  Arm  Located  by  Means  of 

Magnetism 

One  of  the  employees  at  the  power 
plant  of  which  the  writer  has  charge  had 
the  misfortune  to  break  a  needle  off  in 
his  arm  about  an  inch  above  the  wrist. 
The  local  surgeon  worked  for  some 
time  and,  as  the  wound  was  in  a  serious 
place,  declared  the  patient  should  be  sent 
to  a  city  in  order  that  an  X-ray  exam- 
ination might  be  made.  Through  an  in- 
genious application  of  magnetism,  how- 
ever, this  was  rendered  unnecessary  and 
it  is  believed  that  the  method  of  pro- 
cedure which  resulted  in  the  recovery 
of  the  needle,  will  be  of  interest  to  read- 
ers of  this  magazine. 
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ELECTROLYTIC  RECTIFIER  CONSTRUCTION 

By  Chas.  E.  Mullin 


This  rectifier  utilizes  both  sides  of  the 
wave  and  may  be  connected  directly  to 
r  10-120  volt  A.  C.  without  other  resist- 


wide  by  43/2-inches  long,  with  a  lug  ifa- 
inches  long  and  ^-inch  wide  on  one  end 
of  each,  as  shown  in  Fig.  4.  The  single 


T 

F/g.3 


d/um/num 


.  6 


fig.  4 


',  5 


ance,  thereby  greatly  increasing  the  effi- 
ciency. It  will  furnish  80  to  90  volts  D.  C. 
and  will  carry  as  high  as  5  amperes  on 
intermittent  service.  By  doubling  the 
surface  area  of  the  plates,  the  capacity 
may  be  considerably  increased. 

The    following    material    will    be    re- 
quired : 

2  sheets   of   iron   2    X    6^4    inches,    J^-inch 

thick.* 
i  sheet  of  iron  2^5    X  6^4    inches,   J^-inch 

thick.* 
4  sheets  of  aluminum  2   X  6J4   inches,   */$- 

inch  thick. 
7  Binding  posts. 

3  one-pint  Mason  fruit  jars. 

i  piece  pine  or  other  soft  wood,  about   Yt, 

inch  thick,  4  X  20  inches. 
The    four    aluminum    and    two    iron 
sheets  should  be  cut  into  plates  2  inches 

•NOTE:     Lead   or  carbon   plates  of  the   same  sur- 
face  area   may  be   substituted   for   the   iron   plates. 


large  iron  sheet 
should  be  cut 
2>6-inches  by 
4)4 '.-inches,  with 
a  lug  2 ^4-inches 
long  and  ^4-inch 
wide  as  shown 
in  Fig.  5.  These 
lugs  should  be 
drilled  about  l/t- 
inch  from  the 
end  with  a  hole 
suitable  for  a 
binding  post. 
Three  discs,  about  2  3/i6-inches  in  di- 
ameter, to  fit  neatly  into  a  pint  jar,  and 
three  3-inches  in  diameter,  should  be  cut 
from  the  wood.  These  discs  may  be 
boiled  in  paraffine  to  prevent  warping. 
One  of  the  smaller  discs  is  fastened  in 
the  center  of  each  of  the  larger  discs,  as 
shown  in  Fig.  i,  so  as  to  form  covers  for 
the  jars.  In  two  of  these  covers,  two 
slots,  each  3/i6-inch  from  the  center  and 
parallel  to  each  other,  should  be  cut  as  il- 
lustrated in  Fig.  i,  each  -K -inch  long. 
One  slot  should  be  wide  enough  to  tight- 
ly admit  an  iron  plate  lug,  while  the  other 
should  be  wide  enough  to  admit  the  lug 
of  an  aluminum  plate.  The  third  cover 
should  have  three  slots,  one  in  the  center 
to  fit  the  lug  on  the  largest  iron  plate,  and 
a  slot  5/i6-inch  on  each  side  of  it,  to  take 
a  lug  from  an  aluminum  plate,  as  in  Fig. 
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3.  These  lugs  are  forced  through  their 
proper  slots  in  the  covers,  and  bent  L- 
shaped  as  shown  in  Figs.  2  and  3,  so  as 
to  hold  the  plates  in  position,  parallel  to 
each  other  and  ^4-irich  apart.  They  are 
then  fitted  with  suitable  binding  posts — 
the  screws  of  which  pass  through  the 
holes  in  the  lugs — for  connections. 

The  jars  are  filled  to  within  ^-inch 
from  the  top,  with  a  saturated  solution 
of  acid  sodium  carbonate,  (HNaCO3),  in 
water.  (The  commercial  HNaCO3,  com- 
monly known  as  baking  soda,  which  can 
be  purchased  from  any  grocer  for  about 
10  cents  per  pound,  is  very  satisfactory.) 


The  covers  are  then  placed  on  the  jars; 
the  plates  extending  down  into  the  elec- 
trolyte. The  plates  are  now  connected 
as  shown  in  Fig.  6,  and  the  A.  C.  side 
connected  to  the  line  through  a  switch. 
The  switch  should  be  open  when  the  rec- 
tifier is  not  in  use.  To  start  the  recti- 
fier, the  D.  C.  circuit  should  be  com- 
pleted for  a  few  minutes  through  a  re- 
sistance. For  convenience  in  handling, 
the  jars  may  be  mounted  in  a  triangular 
or  long  box. 

The  tops  of  the  jars  should  be  dipped 
in  melted  paraffin  to  prevent  the  salts 
from  creeping  upwards. 


Repairing  Truck  and  Small  Car  Wheels 

If  the   rim  of  a   small  car  or  truck 

wheel  is  chipped  or  broken  it  may  be 

easily  repaired  by  the  following  method : 


Cut  out  the 
damaged  section 
between  spokes 
with  a  hack  saw 
and  drill  two 
holes  in  each 
spoke  for  bolts.  Have  a  piece  of  iron 
shaped  at  any  blacksmith  shop  to  snugly 
fit  in  the  opening,  drill  holes  to  corre- 
spond with  those  in  the  spokes,  adjust 
the  section  and  tighten  nuts. 

Contributed  by 

B.  W.  VERNE. 


A  Non-Acid  Soldering  Paste 

An  excellent  non-acid  soldering  paste 
can  be  made  by  adding  enough  paraf- 
fine  to  a  five-cent  bottle  of  vaseline  to 
make  the  mixture  remain  solid  in  warm 
weather.  Add  one-half  ounce  of  zinc 
chloride  dissolved  in  a  little  alcohol  to 
the  foregoing  mixture  and  stir  it  thor- 
oughly. The  alcohol  soon  evaporates 
and  leaves  the  chloride  thoroughly 
mixed,  when  it  is  ready  for  use. 

It  will  be  found  that  only  a  small 
amount  of  this  paste  is  required  for  a 
job  and  that  the  solder  sticks  immedi- 
ately. Furthermore,  the  work — if  it 
happens  to  be  copper  or  brass — will  not 
turn  green.  This  paste  is  excellent  for 
instrument  work. 

Contributed  by 

WARREN  C.  THOMAS. 

Chemical   Fire    Extinguishers 

It  is  important  for  builders  of  the 
fire  extinguisher  that  was  recently  de- 
scribed in  these  columns  to  remember 
that  sulphuric  acid  has  the  property  of 
absorbing  water  from  all  convenient 
sources.  It  is  therefore  suggested  that 
the  acid  bottle  should  be  fitted  with  a 
loosely-fitting  cork  in  order  to  prevent 
the  acid  from  absorbing  water  and 
weakening  itself,  as  well  as  running 
over  into  the  soda  solution.  The  cork 
should  be  made  of  lead. 

Contributed  by 

WARREN  C.  THOMAS. 


MAKING  PATTERNS  FOR  SMALL  NAME  PLATES 

By  J.  Nelson  Hill 

Perhaps  one  of  the  most  difficult  jobs  and  a  few  remarks  as  to  details  together 
for  an  amateur  patternmaker  is  a  small  with  the  illustrations  appended  will 
name  plate  pattern  with  raised  letters,  clearly  explain  the  process.  To  make 


Rougti  wood  strips- 


V 
fiq.1 


Fig.  2 


/ 


If  made  in  the  ordi- 
nary way  each  letter 
must  be  cut  from 
wood  or  lead  and 
these  letters  then  se- 
cured to  a  suitable 
back  plate  by  means 
of  beeswax. 

The  writer  recently 
required  a  small  name 
plate  for  a  tool  chest 
and  after  some  con- 
sideration he  devised 
the  method  given 
herewith  which  has 
proved  more  simple 
and  less  time-consum- 
ing than  the  orthodox 
one  and  what  is  more 
important  to  those 
of  limited 
means  it  requires  no  special  tools. 
A  little  thought  will  show  the  reader 
that  if  letters  were  cut  backwards  and 
deeply  into  a  flat  surface  of  wax  and  a 


fig.  a~ 


Waxpfofe 

VM    r 
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Finished  Poffern 


sure  that  the  printing  shall  be  uniform, 
the  name  plate  is  drawn  full  size  on 
paper.  This  drawing  is  then  traced 
through  in  order  to  reverse  the  letter- 


plaster  cast  of  this  then  made,  the  let-  ing  while  held  against  a  window  pane, 
tering  will  be  raised  and  in  the  right  The  ideal  wax  to  use  is  that  employed 
direction.  Care  is  of  course  needed  in  casting  talking  machine  records,  but 
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this  material  is  not  always  available 
and  a  good  substitute  will  be  found  in 
beeswax.  A  thin  plate  of  wax  with  a 
perfectly  plane  surface  is  prepared  and 
the  drawing  of  the  name  plate  traced 
upon  the  surface.  The  lettering  is  cut 
into  the  wax  with  a  special  V-shaped 
tool  made  as  shown  in  Figs.  I  and  2. 
The  tool  is  held  vertically  when  work- 
ing and  the  user  will  find  that  it  is 
quite  a  simple  matter  to  carve  out  the 
reversed  lettering  cleanly  and  neatly. 

Having  finished  the  mold  and  de- 
cided upon  the  thickness  of  the  re- 
quired name  plate,  the  worker  should 
tack  some  strips  of  thin  wood  or  card- 
board around  the  recessed  border  but 
well  away  from  it  as  illustrated  in  Figs. 
3  and  4.  The  strips  are  oiled  to  prevent 


the  plaster  sticking,  but  oil  must  not 
be  rubbed  on  the  wax  as  it  will  tend 
to  dissolve  the  latter.  The  pattern  is 
cast  from  superfine  plaster  of  paris 
which  is  mixed  with  water  to  the  con- 
sistency of  very  thick  paint.  This  mix- 
ture is  then  poured  into  the  mould  and 
the  cast  left  to  dry.  This  will  take 
several  hours  and  the  worker  must  be 
very  careful  to  leave  the  cast  in  posi- 
tion until  the  plaster  is  set  quite  hard, 
otherwise  it  will  surely  break  when  an 
attempt  is  made  to  remove  it  from  the 
mould.  If  it  does  break,  however, 
there  is  no  cause  for  alarm  as  the  pieces 
of  the  pattern  may  be  stuck  on  a 
moulding  board  with  thick  shellac  and 
then  neatly  varnished  all  over  ready  for 
the  founder. 


An  Inexpensive  Smoking  Cabinet 

This  cabinet  is  made  to  hang  in  a  cor- 
ner of  a  room  as  the  drawings  indicate. 
The  door  is  pivoted  at  the  middle  to 
swing  quite  around  in  either  di- 
rection bringing  the  pipes,  case 
and  pouch  holder  to  view  so  that 
they  may  be  easily  taken  out 
when  wanted.  The  pipe  rack  it- 
self is  a  length  of  thick  rubber 
stapled  at  intervals  to  separate 
the  pipes.  The  pouch  holder  is 
a  piece  of  wood  screwed  to  the 
door  on  the  angle.  Brackets  are 
put  inside  the  cabinet  both  to 
strengthen  it  and  to  provide 
shelves  for  odds  and  ends. 

No  special  woodwork  joints 
were  employed  in  the  construc- 
tion, the  complete  cabinet  being 
built  up  of  white  wood  in  a  min- 
imum of  time.  The  severity  of 
the  plain  panels  and  the  door 
may  be  relieved  by  incorporating 
a  fretwork  design  in  some  con- 
trasting wood.  The  top  shelf  of 
the  cabinet  is  used  for  the  to- 
bacco jar. 

When  the  cabinet  is  suitably 
finished  and  rigged  up  in  posi- 
tion, the  maker  will  be  able  to  sit 
within  easy  reach  of  his  smoking 
tackle. 


The  cabinet  may   be  stained   to   har- 
monize with  the  woodwork  in  the  room. 
Contributed  by 

J.  N.  HILL. 
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SOLDERING  OUTFIT  THAT  IS  ALWAYS  READY 


By  Nelson  Hill 


Many  readers  may  wonder  why  the 
above  title  has  been  chosen.  The  reason 
is  not  far  to  seek,  for  it  is  undoubtedly 
true  that  many  of  the  failures  which  are 
met  with  when  soldering  are  due  to  the 
fact  that  the  necessary  tools  and  ma- 
terials are  often  scattered  about,  there- 
by confusing  the  worker  when  a  cool 
head  is  essential.  Considering  that  a 
knowledge  of  soldering  is  one  of  the 
chief  assets  of  the  model  maker  or  handy 
man  about  the  home,  it  is  certainly  worth 
the  trouble  of  getting  together  an  outfit 
that  will  insure  a  successful  start. 

The  outfit  shown  in  the  sketches  is 
easily  assembled  with  the  aid  of  a  few 
tools  and  a  little  knowledge  of  wood 
working.  It  contains  everything  for  sol- 
dering with  the  iron,  which  is  the  meth- 
od usually  employed.  As  the  sketches 
are  figured  and  lettered,  a  full  descrip- 
tion need  not  be  given  and  a  short  ex- 
planation will  suffice.  The  box  shown 
at  the  top  of  the  plan  drawing  is  for 
oddments,  i.  e.,  a  piece  of  clean  rag,  files 
for  cleaning  up  the  work,  etc.  The  out- 
fit board  on  which  the  tools  are  fastened 
is  the  onetime  lid  of  the  box  and  these 
two  parts  are  arranged  as  shown  by 
screwing  battens  on  the  underside. 

The  brush  for  touching  up  the  iron 
when  heated  and  the  file  for  the  same 
purpose  are  both  screwed  to  the  board 
thus  giving  freedom  for  the  hands  to 
look  after  the  job  being  done.  The  file 
is  only  to  be  used  when  the  iron  has 
been  overheated  and  requires  re-tinning. 
The  box  of  flux  and  the  box  of  solder 
are  also  screwed  to  the  board.  The 
piece  of  sheet  copper  is  purposely  fas- 
tened to  the  board  in  order  that  the 
worker  may  try  the  heat  of  the  iron,  for 
if  the  iron  is  sufficiently  hot  to  run  the 
solder  on  this  it  will  be  hot  enough  to 
solder  brass  or  tin. 

The  two  coat  hooks  to  lay  the  iron  on 
are  screwed  into  the  battens  at  the  front. 
This  completes  the  description  of  the 
outfit  proper,  but  before  ending  a  few 
tips  on  the  use  of  the  soldering  utensils 
may  not  be  0!Jt  of  place  When  heating 


the  iron  do  not  get  it  to  a  red  heat  or 
re-tinning  will  be  necessary.  A  point 
just  below  a  dull  red  heat  is  the  ideal 
state  and  it  is  best  obtained  in  an  or- 


<ti 


] 


^ 


Soldering  /ran 


dinary  fire  or  gas  flame.  Do  not  buy  a 
very  small  iron,  for  it  will  not  retain 
the  heat.  When  soldering  in  awkward 
places  the  solder  should  be  cut  up  in 
small  pieces  with  shears,  or  scissors  if 
no  one  is  looking,  and  after  fluxing  the 
place  to  be  soldered,  putting  several  bits 
of  solder  in  position  ready  for  running 
with  the  heated  iron. 

Cleanliness  is  the  greatest  point  and 
the  outfit  described,  in  addition  to  having 
the  merits  before  mentioned,  will  cer- 
tainly aid  in  this.  With  such  an  outfit 
in  his  possession  there  is  not  the  slight- 
est excuse  for  the  amateur  if  he  fails  to 
become  proficient  in  the  art  of  soldering. 

Soldering  Fluid 

A  good  soldering  fluid  can  be  made  by 
placing  a  few  clippings  of  sheet  zinc  in 
muriatic  acid;  the  zinc  should  be  added 
in  small  quantities  until  the  acid  will  not 
consume  any  more.  When  the  boiling 
has  ceased,  the  fluid  is  ready  for  use. 
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Leak-Proof  Piston  Ring 

A  common  one-piece  piston  ring  can 
be  made  very  nearly  leak  proof  by  cut- 


ting the  joint  as  long  and  slim  as  pos- 
sible as  indicated  in   the  sketch.     The 
longer  the  cut,  the  narrower  the  crack 
after  the  cylinder  wears  a  trifle. 
Contributed  by 

W.  F.  SCHAPHORST. 


Improved  Marking  Gauge 
An    ordinary    woodworker's    marking 
gauge  can  be  improved  to  gauge  lines 
around  curved  objects  with  the  expendi- 


ture  of  a  little  time  and  trouble.  The 
improvement  consists  simply  in  cutting 
a  hollow  out  of  the  face  of  the  head  as 
shown  in  the  drawing.  The  gauge  may 


then  be  used  for  marking  either  straight 
or  curved  surfaces  as  desired  by  revers- 
ing the  head  on  the  rod. 
Contributed  by 

J.  NELSON  HILL. 

Printing  Frame  for  Blueprints 

A  handy  idea  for  use  in  an  emergency 
when  one  has  a  large  blue  print  to  make 
from  a  nega- 
tive or  a  trac- 
ing and  when 
no  regular 
printing 
frame  is 
available 
i  s  suggested 
in  the  illus- 
tration here- 
with. A  plate 
of  clean  glass 
is  backed  up 
with  a  piece  of  the  thin  wood  used  on  the 
backs  of  picture  frames  and  the  two  held 
together  by  means  of  four  clothespins. 
The  negative  or  tracing  and  the  blue- 
print paper  are  placed  face  to  face  and 
held  in  close  contact  between  the  glass 
and  the  wood.  When  it  is  desired  to 
examine  the  print  in  order  to  determine 
when  correct  exposure  has  been  given, 
one  clothespin  may  be  removed  and  a 
corner  of  the  wood  lifted  up  without 
fear  of  getting  the  paper  and  tracing  out 
of  register. 

Contributed  by 

EDWARD  F.  HALLOCK. 
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PAINTER'S  STRIPING  WHEEL 

This  little  device  is  used  to  paint  a 
stripe  on  wagon  bodies,  autos,  signs, 
machinery,  etc.  It  is  easily  made  and 
better  and  faster  work  can  be  done  with 
it  than  with  a  brush.  The  device  con- 
sists of  a  disc  arranged  to  rotate  in  a 
slot  cut  in  the  end  of  a  piece  of  brass 
tubing  which  has  a  rubber  bulb  at- 
tached to  its  other  end.  A  quantity  of 
paint  is  drawn  through  the  tube  into 
the  bulb  which  is  gently  pressed  to 
maintain  a  constant  supply  of  color  on 
the  disc  while  the  implement  is  in  use. 


The  striping  wheels  or  discs  may  be 
made  with  grooves  of  different  widths 
to  make  stripes  of  all  varieties.  A 


dotted  line  stripe  may  be  obtained  by 
cutting  notches  in  the  face  of  the  wheel 
at  regular  intervals. 
Contributed  by 

A.  H.  WAYCHQFF. 


THE  SPLIT  LOG  DRAG 


By  F.  K.  Haskell 


The  successful  operation  of  a  drag 
involves  two  principles :  The  first  con- 
cerns the  length  and  position  of  the  hitch, 
while  the  second  deals  with  the  position 
of  the  driver  on  the  drag.  Each  influ- 
ences the  other  to  a  large  extent  and  suc- 
cessful manipulation  of  the  drag  is  de- 
pendent upon  an  understanding  of  both 
of  them. 

For  ordinary  purposes  the  snatch  link, 
or  clevis,  should  be  fastened  far  enough 
toward  the  blade  end  of  the  chain  to 
force  the  unloaded  drag  to  follow  the 
team  at  an  angle  of  45  degrees.  This 
will  cause  the  earth  to  move  along  the 
face  of  the  drag  smoothly  and  will  give 
comparatively  light  draft  to  the  team, 
provided  the  driver  rides  in  the  line  of 
draft. 

The  distance  from  the  drag  at  which 
the  team  is  hitched  affects  the  depth  of 
the  cutting.  Shortening  the  chain  tends 
to  lift  the  front  slab  from  the  ground ;  a 
longer  hitch  causes  the  blade  to  cut  more 
deeply.  The  length  of  the  hitch  may  be 
regulated  by  lengthening  and  shortening 
the  chain  at  the  end  which  runs  through 
the  hole  in  the  blade  end  of  the  drag. 
Usually  two  horses  are  enough  to  pull  a 
drag  over  an  ordinary  earth  road. 

The  object  of  the  drag  is  to  move  earth 
toward  the  center  of  the  roadway  and  to 
raise  it  gradually  above  the  surrounding 
level.  While  this  is  being  accomplished, 
all  mudholes  and  ruts  will  be  filled,  into 
which  traffic  will  press  the  fresh  earth. 


The  drag  does  the  best  work  when  the 
soil  is  moist,  but  not  sticky. 

In  soils  full  of  loose  stones  or  even 
small  boulders  the  drag  does  good  service. 
The  loose  stones  are  drawn  into  a  win- 
drow down  the  center  of  the  road,  while 
the  earth  is  deposited  around  the  boulders 
in  such  a  way  that  the  surface  is  leveled. 

The  approximate  cost  of  a  split-log 
drag,  labor  and  material  is  about  $3 ;  the 


cost  for  dragging  one  mile,  going  over 
several  times,  team  and  driver,  is  just 
what  you  will  make  it  from  $i  up,  de- 
pending on  the  number  of  times  required 
to  go  over  the  rough  road. 

The  advantages  to  be  gained  from  the 
persistent  use  of  a  road  drag  may  be 
summarized  as  follows : 

The  maintenance  of  a  smooth,  service- 
able earth  road  free  from  ruts  and  mud- 
holes.  The  obtaining  of  such  a  road  sur- 
face with  the  expenditure  of  little  money 
and  labor  in  comparison  with  the  money 
and  labor  required  for  other  methods. 
The  reduction  of  mud  in  wet  weather  and 
of  dust  in  dry  weather. 


A  WIRELESS  DASHLIGHT 

The  small  and  familiar  pocket  search- 
light has  been  utilized  by  a  Massachu- 
setts wireless  enthusiast  as  a  means  of 
illuminating  the  dashboard  instruments 
of  his  car.  To  the  case  of  the  search- 
light he  has  fitted  an  attachment  by 
which  means  it  is  held  to  the  steering 
post,  just  below  the  steering  wheel,  thus 
making  it  very  accessible  to  the  driver. 
The  lamp  used  has  a  locking  device  so 
that  constant  illumination  may  be  had 
if  the  driver  so  desires. 


This  lamp  is  very  useful  and  exceed- 
ingly inexpensive.  It  may  be  readily 
placed  on  any  car  that  does  not  happen 
to  be  already  fitted  with  an  electric  dash- 
light. 


The  Russian  government  has  placed 
an  embargo  on  all  kinds  of  lumber,  to 
prevent  its  exportation;  walnut  lumber, 
including  Circassian  walnut,  much  prized 
by  American  furniture  makers,  is  spe- 
cifically mentioned. 
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Where  Shellac  Originates 


Dr.  Leonard  Keene  Hirshberg, 

A.B.,    M.A.,    M.D.    (Johus   Hopkins) 


SEALING  wax,  furniture  polish,  var- 
nish, lacquer,  hot  stiffening  and 
"shellac"  itself  are  all  from  shellac,  one 
of  civilization's  first  aids.  Some  fif- 
teen thousand  and  more  tons  of  shellac 
were  imported  into  this  country  last  year 
for  use  in  the  manufacture  of  talking- 
machine  records,  electric  apparatus  and 
many  other  things. 

The  shellac  industry  is  one  of  the  old- 
est known.  It  dates  back  beyond  the 
oldest  Sanskrit  records  and  has  been 
known  for  thousands  of  years.  Yet  this 
whole,  great  industry  depends  upon  the 
life  of  an  insect!  Scientists  in  the  em- 
ploy of  the  British  Indian  Government 
have  just  published  a  monograph  on  this 
wonderful  little  creature  and  its  behav- 
ior. 

The  scale-insect  which  makes  shellac 
much  as  bees  make  honey,  is  a  first  cous- 
in of  those  pests  of  every  farmer,  to 
wit,  plant  lice,  the  San  Jose  scale  and 
other  bugs,  parasitic  to  vegetation.  It  is 
called  the  Tacehordia  lacca,  this  shellac 
insect.  It  makes  its  abode  upon  all  sorts 
of  trees  in  India.  The  Banyan  and  Man- 
go trees  do  not  escape  them.  Each  Tace- 
hardia  lacca  is  really  a  miniature  siphon 
and  great  numbers  of  the  insects  dwell 
together  in  harmony.  At  the  mouth  of 
every  one  of  them  is  a  tiny  lancet  with 
which  they  pierce  the  tree,  Through  the 
opening  thus  made  each  insect  leads  a 
vegetarian  life  and  sucks  sustenance. 
Thus  it  draws  sap  from  the  tree  which 
passes  through  its  little  body  and  after 
being  modified  is  finally  changed  into  the 
shellac  which  we  know,  which  is  ex- 
creted at  the  back.  This  "lac"  accumu- 
lates and  gradually  builds  itself  up 
around  the  insect  into  a  small,  dome- 
shaped  excrescence. 

Owing  to  the  legion  of  these  insects, 
they  have  a  tendency  to  melt  and  fuse 
together.  Thus,  a  beautiful  incrustation 
of  shellac  is  formed  upon  the  branches 
of  the  trees. 


About  the  beginning  of  July,  tiny  red 
larvae  can  be  seen  to  swarm  out  of  these 
incrustations  in  countless  numbers. 
These  spread  hither  and  thither  over  the 
neighboring  twigs.  Each  little  larvse 
is  oblong  in  shape,  with  two  minute  eyes, 
two  short  feelers  and  six  short  legs. 

Curious  tufts  of  white,  powdery  hairs, 
which  are  actually  the  "lungs"  of  the 
insect,  grow  from  its  chest.  For  two  or 
three  weeks  this  "swarming"  continues 
just  as  with  bees.  Each  one  sets  about 
"setting  up  a  claim,"  as  it  were,  in  order 
to  start  in  business  for  itself  to  estab- 
lish a  "siphon"  to  make  shellac  on  its 
own  account.  It  must  do  this  within 
twelve  hours  or  its  fate  is  sealed.  Dur- 
ing this  time,  it  takes  no  nourishment. 
The  greater  number  of  them  are,  of 
course,  doomed.  Enough,  however,  are 
"lucky"  and  find  an  abiding  place  some- 
where upon  a  twig. 

At  once  the  successful  insect  settles 
down  to  the  business  of  eating  and  form- 
ing shellac.  The  female  insects  produce 
a  larger  incrustation  than  the  males.  At 
the  end  of  two  and  a  half  months  the 
male  creeps  out  backwards  from  under 
the  edge  of  its  scales.  It  is  now  seen 
to  have  four  eyes  instead  of  two. 

As  soon  as  the  males  mate  with  fe- 
males whom  they  soon  find,  they  die,  for 
their  life  work  has  been  fulfilled.  Two 
and  a  half  months  later  the  females  stop 
work.  They  then  lie  quiet  for  another 
month  and  allow  the  thousand  new-born 
young  to  leave  their  bodies.  They,  then, 
die  also. 

There  are  thus  two  generations  every 
year.  Were  it  not  for  their  enemies, 
such  as  birds,  cold,  frost,  caterpillars, 
siroccos,  and  the  like,  India  would  be 
overrun  with  these  insects. 

The  shellac  is  collected  to-day  as  it 
was,  perhaps,  ten  thousand  and  more 
years  ago.  The  natives  simply  break  off 
the  encrusted  branches  and  sell  them  to 
jobbers  as  "stick-lac." 
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THE  HOME  CRAFTSMAN 

Describing   the   Construction   of   a   Simple   Morris    Chair,    With 
an    Explanation   of   the   Mortise   and   Tenon   Joint 

By  Ralph  F.  Windoes 


Illustrations  front  d railings  made  by  the  author. 

ing   gauge    against   a   face 


JN  the  greater  number  of  furniture 
projects,  the  mortise  and  tenon 
joint  is  used  almost  exclusively.  Its  con- 
struction is  rather  difficult  for  the  be- 
ginner, yet  its  holding  power  is  great, 
giving  it  an  advantage  over  other  joints 
for  this  dass  of  work.  The  simple  de- 
sign for  a  Morris  chair  that  has  been 
selected  in  order  to  explain  this  joint 
will,  no  doubt,  appeal  strongly  to  the 
home  craftsman.  In  the  retail  furniture 
stores  this  chair  sells  for  $21.00,  while 
the  home  craftsman  will  be  able  to  make 
his  own  for  not  over  $15.00,  depending, 
of  course,  upon  the  grade  of  leather  that 
he  purchases  in  the  cushions. 

The  lumber  needed  should    be    pur- 
chased  as   follows,    planed    and    sand- 
papered to  exact  dimension  at  the  mill: 
Legs,  4  pcs.  i^4"xi^4"x235^",  plain  oak. 
Rails,  2  pcs.  ^"x5"x2i",  quarter-sawed  oak. 
Rails,  2  pcs.  "fs"x-,"x22J/2",  quarter-sawed  oak. 
Arms,   2   pcs.    %"x4T4"x33^",    quarter-sawed 

oak. 

Back  rod,  i  pc.  i  3/r6"xi^"x2i34",  plain  oak. 
Seat  supports,  2  pcs.  %"x2"xig",  plain  oak. 
Seat  slats,  7  pcs.  y2"x2"x22",  plain  oak. 
Back  verticals.  2  pcs.  %"x2l/t"x26",  plain  oak. 
Back  slats,  2  pcs.  %"x2H"x22",  plain  oak. 
Back  horizontals,  2  pcs.  H"x2W'xi6W,  plain 
oak. 

Begin  the  construction  of  the  chair  by 
cutting  the  tenons  on  the  rails.  Select 
the  best  piece  J4"  x  5"  x  21"  for  the 
front  rail.  By  best  is  meant  the  piece 
with  the  fewest  imperfections  as  to  grain 
and  markings.  Measure  it  very  care- 
fully and  if  it  is  over-dimension,  cut  it 
down  to  size.  Consulting  Fig.  i,  it  will 
be  found  that  at  A  there  is  a  piece  rep- 
resented in  top,  side  and  end  view.  No- 
tice the  "face  marks" — checks  on  the 
"working  face"  and  the  "working  edge." 
It  is  from  these  checked  faces  that  the 
joints  will  be  laid  out.  and  in  so  doing  re- 
member this:  do  not  hold  the  head  of  the 
try-square  or  run  the  head  of  the  mark- 


that    is    nut 

checked.  It  one  does,  the  chances  for  ac- 
curacy are  greatly  lessened.  At  B  in  the 
same  illustration,  one  will  find  knife  and 
gauge  lines  represented.  Beginning  on  the 
left  end  of  the  board,  measure  in  i"  and 
square  around  the  piece,  remembering 
the  above  rule.  Actually  cut  in  the  wood 
to  a  depth  of  about  1/16"  with  the  knife, 
as  this  will  give  the  chisel  a  start  when 


111! 


)=    * 


1.—  Method!   of   Cutting  the   Tenons   on    Chair 
Stili. 
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KNIFE 


the  shoulder  is  pared  down.  Next  meas- 
ure over  from  this  knife  line  19",  and 
square  another  knife  line  around  the 
piece.  Be 
sure  to  meas- 
ure over  from 
the  first  line 
—  not  in 
from  the 
other  end,  as 
exactly  19"  is 
required  b  e  - 
tween  shoul- 
ders. Set  the 
marking 
gauge— 
with  the  rule 

*• 1       rather  than 

Q I       by    the    scale 

on  the  gauge 


Fig:.  2.— Method  ot  Sawing 
Shoulder  on  Chair  Rails. 


—  for  3/1 6", 
and  gauge 
over  the  ends 

and  on  the  top  and  bottom  edges  to 
the  knife  lines — running  the  head  of 
the  gauge  against  the  checked  working 
face.  Next  move  the  gauge  head  over 
to  11/16"  and  gauge  a  parallel  set  of 
lines,  as  the  drawing  shows. 

In  Fig.  2  is  shown  the  method  used  in 
sawing  this  shoulder.  Run  the  saw  about 
1/16"  from  the  knife  lines,  cutting  in 
the  waste  wood,  down  to  the  gauge  lines. 
Watch  the  saw  on  both  edges  of  the 
piece  and  saw  straight  across,  using  the 
back  saw  for  this  work.  With  a  sharp 
chisel,  cut  out  the  waste  wood  down 
to  the  gauge  lines,  being  careful  to  keep 
the  cheeks  of  the  tenon  exactly  parallel 
to  the  faces  of  the  wood.  You  are  now 
ready  to  chisel  down  the  shoulders  to 
the  knife  lines. 

Consulting  Fig.  3,  an  easy  method  is 
disclosed  for  doing  this.  Secure  a  small 
block  of  wood  with  two  edges  at  right 
angles,  and  clamp  it  tightly  on  the  piece 
at  the  knife  line — one  side  of  the  right 
angle  resting  on  the  face  of  the  board 
and  the  other  running  straight  up  from 
the  knife  line.  Fasten  this  securely  in 
the  vise  or  to  the  bench  top.  With  a  i" 
chisel,  holding  its  back  tightly  against 
the  block  as  the  drawing  illustrates,  pare 
the  shoulder  down.  This  method  will 
make  a  perfectly  square,  sharp  shoulder 


— so  essential  to  the  proper  fitting  of  a 
joint.  But  notice  this,  the  back  of  the 
chisel  must  be  perfectly  straight.  If  it 
has  any  bevel  at  all,  it  will  tend  to  run 
out  at  the  bottom  of  the  cut,  preventing 
the  joint  from  pulling  up  tight  in  its 
mortise.  After  chiseling  on  both  ends 
in  this  manner,  the  piece  should  assume 
the  appearance  of  C,  in  Fig.  i.  At  D, 
we  find  more  gauge  lines  added ;  this 
time  to  the  cheeks  of  the  tenons  and  on 
their  ends.  These  lines  are  gauged  l/2" 
from  the  edges  of  the  wood,  making  the 
finished  tenon  4"  wide.  Chisel  on  these 
lines,  very  carefully,  and  the  result 
should  appear  as  at  E. 

In  this  manner  all  tenons  for  the  chair 
are  cut,  no  matter  what  their  size  may 
be,  or  where  they  are  located.  It  is  the 
method  by  which  the  best  work  is  ac- 
complished, and  the  amateur  craftsman 
should  learn  no  other. 

Returning  to  the  large  working  draw- 
ing, notice  that  the  back  rail,  on  "The 
Main  Frame  of  the  Chair"  will  be  ex- 
actly the  same  size  as  the  one  just  de- 
scribed, and  that  the  two  side  rails  will 


/PIECE:  or 
WOOD 


Fig  8 — Suggestion    for   Chliellng   Sharp   Comer  on 
Shoulder. 


have  the  same  sized  tenons,  but  the  dis- 
tance between  their  shoulders  will  be 
20^2"  instead  of  19". 

When  all  of  these  tenons  have  been 
cut.  lay  out  the  short  tenons  on  the  up- 
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per  ends  of  the  legs.  Notice  the  detail 
on  the  drawing.  To  do  this,  be  very 
sure  that  you  measure  up  23"  from  the 
bottom  ends  of  the  legs,  rather  than  %" 
down  from  the  top.  Cut  these  tenons 
as  you  did  the  others. 

Next  turn  to  the  "Back"  in  the  work- 
ing drawing.  Notice  that  the  horizontals 
are  tenoned  into  the  vertical  sides,  and 
the  vertical  slats  into  the  horizontals. 
Be  very  sure  that  you  understand- the 
drawing,  as  small  details  have  been 
omitted  for  the  sake  of  clearness.  For 
instance,  the  tenons,  dotted  lines,  are 
only  illustrated  in  the  left  vertical,  but 
we  know  that  the  same  construction 
holds  true  for  the  right,  as  both  sides 
are  alike.  On  the  horizontal  slats,  only 
one  tenon  is  illustrated  on  each  slat,  but, 
understanding  as  we  do  the  construction 
of  such  a  piece,  this  omission  is  not  con- 
fusing. The  same  holds  true  in  the 
main  frame  of  the  chair.  Notice  in  the 
front  elevation  that  the  tenon  on  the 
front  rail  is  illustrated  on  the  right  end 
only,  the  same  space  on  the  other  end 
being  used  to  show  the  end  view  of  the 
side  rail.  On  the  side  elevation,  in  the 
same  drawing,  the  right  tenon  of  the 
side  rail  has  been  drawn  in,  as  well  as 
the  end  of  the  front  rail  and  the  strip 
that  holds  the  seat  slats,  the  result  being 
quite  confusing.  On  the  left  end  of 
same,  the  tenon  has  been  omitted,  result- 


Fl»,  4.— MortUei  In  L«««  of  Chair  to  Hold 


ing  in  a  clearer  understanding.  Hence, 
in  our  furniture  drawings,  we  will  omit 
invisible  edges  where  the  construction 
will  be  made  clearer  by  so  doing,  but, 
because  one  tenon  only  is  shown,  it  does 
not  mean  that  the  other  end  of  the  same 
piece  has  none.  If  one  tenon  should  be 
missing,  we  will  make  a  note  of  it  in  the 
descriptive  matter. 

Next,  turn  to  the  mortises  into  which 
the  tenons  will  fit.  Consulting  Fig.  4, 
which  is  a  cross  section  through  one  of 
the  legs  at  the  point  where  the  tenons 
enter  the  mortises,  we  find  that  the  lat- 
ter run  straight  through  into  each  other, 
and  the  ends  of  the  tenons  are  cut  off 
at  an  angle  so  that  the  rails  can  be 
brought  tight  up  against  the  legs. 

In  Fig.  5  is  depicted  the  layout  for 
the  mortises.  Notice  that  the  working 
corner  is  the  inside  corner,  and  that  a 
mortise  is  cut  into  each  working  face. 
The  reason  for  doing  this  is  apparent; 
since  it  is  desired  to  have  the  rails  at 
right  angles  to  each  other  when  they  are 
assembled,  we  are  more  sure  of  it  if  we 
use  these  faces,  as  they  must  form  a 
right  angle  to  begin  with.  The  two  op- 
posite faces  seldom  form  one  from  their 
construction. 

Lay  the  mortises  out  from  the  draw- 
ing, the  bottom  knife  line  being  9^2" 
from  the  bottom  of  the  legs,  and  the  top 
one  4"  up  from  that.  The  lines  are 
gauged  y&"  and  1^5"  respectively  from 
the  working  corner  on  both  faces.  Be 
sure  that  you  do  not  run  the  gauge  or 
the  knife  lines  out  from  the  corners 
where  they  cross  over  3/16",  as  the 
shoulders  of  the  rails  will  not  cover  them 
if  you  do. 

With  a  7/16"  bit,  bore  a  series  of  holes 
between  the  lines  the  depth  of  the  mor- 
tises, and  chisel  the  cheeks  at  right 
angles  to  the  faces.  Fit  each  tenon  into 
its  respective  mortise  as  the  work  pro- 
gresses, and  mark  both  tenon  and  mor- 
tise with  a  corresponding  number  when 
they  close  tip  tight.  After  these  leg  mor- 
tises have  all  been  cut,  fit  the  frame  of 
the  chair  together,  and  clamp  it  up,  with- 
out using  any  glue,  in  order  to  see  that 
it  is  square  and  firm.  If  you  find  it  so, 
glue  it  together  and  clamp  it  tightly,  be- 
ing very  sure  that  the  corner?  are  square 
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Next,  notice  the  detail  of  the  arms  and 
work  them  to  shape  very  accurately. 
The  left  arm,  as  you  would  face  the 
chair  from  the  front,  is  the  one  detailed, 
and  the  right  is  exactly  like  it  but  re- 
versed. Do  not  cut  the  i>4"  slots  tor 
the  back  rod  to  fit  into  until  the  arms 
have  been  attached.  Cut  the  mortises 
for  the  front  leg  tenons  and  fit  the  arms 
in  their  places  before  laying  out  the  back 
mortises.  These,  being  rather  shallow, 
will  need  to  be  chiseled  out  entirely  with- 
out boring  any  holes  first,  as  you  will 
then  run  no  risk  of  the  worm  of  the  bit 
protruding  in  the  face  of  the  arm.  When 
carefully  fitted,  glue  and  clamp  the  arms 
into  place,  pinning  the  tenons  from  the 
inside  of  the  arms  with  >4"  dowels. 

Next,  cut  the  mortises  for  the  chair 
back  and  glue  these  pieces  up.  The  back 
can  be  fastened  to  the  main  frame  with 
Morris  chair  hinges,  which  can  be  ob- 
tained in  most  hardware  stores.  They 
are  attached  to  the  top  edge  of  the  back 
rail  and  the  bottom  ends  of  the  vertical 
members  of  the  back,  using  flat  head 
screws. 

With  the  back  rod  made  as  detailed, 
place  it  into  position  against  the  back 
and  mark  the  slots.  Cut  these  with  a 
sharp  saw  and  chisel,  so  that  the  back 
will  swing  against  the  rod  evenly  and 
not  touch  it  in  one  place  only. 

Screw  the  seat  supports  into  place  on 
the  front  and  back  rails,  and  nail  the 
seat  slats  onto  them.  This  completes 
the  construction.  Before  finishing,  see 
to  it  that  every  visible  particle  of  glue 
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tiie»-                     colors     to 

match  the  finish  of  the  wood. 

It  is  said  that  a  good  flexible  cement 
for  rubber  or  leather  can  be  made  by 
mixing  a  small  quantity  of  castor  oil 
with  thick  shellac  varnish.  The  oil  pre- 
vents the  cement  from  becoming  brittle 
when  dry. 


IMITATING    PRECIOUS    STONES 

Those  engaged  in  the  imitation  of 
precious  gems  very  often  copy  Nature 
with  conspicuous  success. 

Zircons  are  composed  of  silica  and 
zirconia.  Their  luster  is  deceptive,  a 
means  having  been  discovered  of  ex- 
tracting the  color,  thus  leaving  them  dia- 
monds to  all  appearances,  although 
their  falseness  promptly  proclaims  it- 
self under  test. 

Precious  stones  are  often  dyed  with 
such  thoroughness  that,  it  is  claimed, 
the  stone  may  be  broken  without  discov- 


ery of  the  process,  that  is  to  say,  by  the 
uninitiated. 

There  is  a  town  in  Germany,  Ober- 
stein,  the  sole  industry  of  which  is  the 
manufacture  of  imitation  jewelry  and 
the  dyeing  of  chalcedony  and  other 
stones.  The  onyx,  carnelian,  bloodstone 
and  agate  may  be  enriched  in  color  by 
immersion  in  the  dye-pot.  The  stones 
are  placed  in  vessels  containing  the  col- 
oring matter  and  are  then  subjected  to 
great  heat  for  periods  varying  from  a 
few  hours  to  a  week  or  more.  In  the 
case  of  chalcedony,  which  shows  bands 
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of  different  degrees  of  intensity,  certain 
of  the  bands  take  the  color  and  others 
do  not.  The  stones  then  receive  a 
further  stewing  in  pots  containing  other 
dyes. 

Fluorspar  is  capable  of  great  improve- 
ment in  tint  when  subjected  to  a  heating 
process  and  crucidolite  is  given  a  hue  of 
blood-red  by  a  similar  method. 

The  emerald  and  the  cat's-eye  are  of 
all  stones  the  most  easily  imitated.  One 
family  at  Oberstein  is  said  to  possess 
the  secret  of  converting  crucidolite  into 
cat's-eye.  Cat's-eye  may  also  be  made 
of  aragonite,  some  of  the  hornblendes, 
and  even  of  fibrous  gypsum. 


CURIOUS  PHOTOGRAPHY 

Curious  results  are  obtained  when  cer- 
tain objects  are  photographed  under  dif- 
ferent lights.  For  example,  plates  of  a 
landscape  obtained  by  infra-red  light 
give  the  sky  a  jet  black  and  trees  and 
grass  as  white  as  snow.  Ultra-violet 
light  photographs  or  pictures  obtained 
through  a  quartz  lens  heavily  silvered  on 
one  side  show  white  garden  flowers  as 
quite  black. 

If  the  moon's  whiteness  were  due  to 
the  presence  of  zinc  oxide,  then  the  lo- 
calities in  which  this  substance  was 
present  when  photographed  by  ultra-vio- 
let rays  would  not  appear  white,  but 
black.  This  plan  has  been  tried  in  the 
case  of  lunar  photographs,  and  in  the 
neighborhood  of  the  crater  Aristarchus 
it  is  clearly  shown  that  there  is  a  consid- 
erable area  whereof  the  surface  mate- 
rial differs  from  that  in  its  proximity 

In  ordinary  light  this  shows  no  vari- 
ation from  the  rest  of  the  surface,  but 
repeated  photographs  taken  with  the 
quartz  lens  and  silver  lens  prove  that 
some  unsuspected  substance  exists  on 
that  spot.  The  difficulty  is  to  determine 
its  nature.  The  only  way  at  present,  it 
seems,  consists  in  photographing  differ- 
ent rocks  until  one  is  found  that  pre- 
sents the  same  characteristics  as  those 
of  this  district  of  the  moon.  There 
have  been  unavailingly  tried  lavas,  vol- 
canic debris,  and  minerals  of  many 
kinds. 


THERMOMETERS  TO  MEASURE 
HEIGHT 

The  measurement  of  heat  is  by  no 
means  the  sole  function  of  the  ther- 
mometer, since  this  instrument  is  also 
employed  in  the  determination  of  the 
height  of  mountains. 

The  reason  for  this  employment  is  to 
be  sought  in  the  pressure  of  the  atmo- 
sphere on  the  surface  of  water.  The 
greater  that  pressure  the  greater  the  tem- 
perature needed  to  boil  the  water.  As 
we  ascend  there  is  less  and  less  pressure, 
and  water  will  boil  at  a  lower  tempera- 
ture than  100  degrees  Centigrade  or  212 
degrees  Fahrenheit.  For  every  one  thou- 
sand feet  of  ascent  water  will  boil  at 
one  degree  Centigrade  lower. 

No  ordinary  thermometer,  however, 
may  be  used  in  scientific  work  of  this 
nature.  Extremely  delicate  instruments 
must  be  employed.  They  must  be  quite 
lengthy,  so  that  the  scales  may  be  di- 
vided into  fractions  of  a  degree.  The 
apparatus  for  work  of  this  sort  is  called 
a  thermo-barometer  or  hypsometer. 
There  is  a  small  metallic  vessel  for  boil- 
ing water,  and  on  the  inside  of  this  ves- 
sel are  placed  these  delicate  thermom- 
eters. The  claim  is  made  that  their  ac- 
curacy is  such  that  the  height  of  a  moun- 
tain may  be  determined  within  ten  feet. 
It  would  seem,  however,  that  this  claim 
is  not  entirely  justified,  since  the  press- 
ure of  air  does  not  decrease  uniformly 
as  the  ascent  is  made.  Despite  this  fact, 
the  thermometer  is  a  valuable  aid  to  the 
surveyor. 

MEETING    OF    COMMITTEE   TO 

FORMULATE  NATIONAL 

ELECTRICAL  CODE 

It  is  announced  that  the  biennial  meet- 
ing of  the  Electrical  Committee  of  the 
National  Fire  Protection  Association 
will  be  held  during  March,  1915,  in  New 
York  City.  The  exact  place  of  meeting 
will  be  announced  later.  As  has  been 
customary  in  the  past,  the  provisions  of 
the  National  Electrical  Code  as  they  now 
exist  will  be  considered,  together  with 
the  reports  of  all  sub-committees,  fol- 
lowed by  such  revisions  and  additions 
as  may  be  found  necessary. 


>LEIGIiING  UP-HILL  IN  A 
A\OTOB  BOB 


If  you  have  a  motorcycle  or  a  motorcycle  engine  at  hand  you  will  find  enjoyable  use 
for  it  during  the  Winter  months  by  constructing  a  motor  bobsled.  But  even  if  you  have 
no  engine  and  must  purchase  one,  you  will  be  amply  repaid  by  the  fun  and  usefulness 
derived  from  the  motor  sled.  The  construction  of  the  motor  bob  may  be  altered,  while 
such  accessories  as  brakes,  lamps,  comfortable  bodies,  etc.,  may  be  added,  at  the  desires 
of  the  builder.  In  an  early  issue  of  MODERN  MECHANICS  there  will  be  described  a  cyclecar 
employing  the  same  motor  and  transmission,  so  that  the  investment  may  be  worked  to  the 
utmost  during  every  season  of  the  year. — THE  EDITOE. 


NOT  all  of  us,  unfortunately,  reside 
in  those  portions  of  the  country 
where  the  flowers  blossom  the  year 
round  and  where  snow  never  falls.  For 
such  of  us  as  do  make  our  homes  under 
these  ideal  conditions,  the  open  season 
for  motorcycles  or  cyclecars,  as  the  case 
may  be,  extends  from  one  end  of  the 
year  to  the  other,  barring  a  few  wet  days 
which  only  serve  to  make  the  dry  ones 
more  enjoyable. 

For  the  great  majority  of  those  who 
make  use  of  the  light  motor  vehicles 
either  of  the  two  or  four-wheeled  type, 
the  first  touch  of  frost,  heralding  the 
coming  of  cold  weather,  hastens  our  ef- 
forts to  find  a  suitable  place  and  put  our 
machines  in  "dead"  storage  for  the  win- 
ter. But  as  we  take  our  bobsled  from  the 
barn  or  the  cellar  or  other  convenient 


place  in  order  to  make  room  for  the  mo- 
tor vehicle  that  is  to  lay  inactive  during 
the  winter  months,  one  cannot  help  but 
feel  that  the  enjoyment  to  be  gotten  from 
coasting  down  the  long  inclines  and  icy 
slopes  on  the  steel-shod  bob  would  be 
ever  so  much  keener  were  it  accom- 
panied with  the  knowledge  that  the  ve- 
hicle was  also  capable  of  transporting 
its  load  back  up  the  hill  again.  And  the 
thought  of  the  power  plant  of  the  mo- 
tor vehicle  lying  passe,  so  to  speak,  dur- 
ing the  months  to  come  leads  a  few  of 
the  more  progressive  and  ingenious  to 
attempt  to  devise  a  plan  whereby  the 
motor  can  be  made  to  propel  the  sled 
with  the  same  vim  that  it  exerts  when 
on  the  wheeled  vehicle.  And  here's  one 
solution  of  the  problem,  and  withal  a 
simple  one  that  can  be  worked  out  by 
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anyone  with  few  tools  and  little  trouble. 
With  the  details  of  the  construction  of 
the  sled  itself,  we  will  not  greatly  con- 
cern ourselves.  Suffice  it  to  state  that, 
save  for  a  framework  of  2  by  4-inch 
timbers  which  offers  a  firm  support  not 
only  for  the  flooring  holding  the  passen- 
gers, but  also  for  the  power  plant  and 
transmission  system,  it  is  orthodox  in 
every  way.  By  way  of  adapting  the 
power  plant  so  that  it  can  be  removed 
from  the  sled  and  used  in  connection 
with  a  cyclecar  during  the  summer 
months,  it  has  been  designed  so  that  it 
is,  with  its  countershaft,  a  unit  that  may 
be  separated  from  the  remainder  of  the 
vehicle  simply  by  undoing  a  couple  of 
lag  screws  which  serve  for  the  attach- 
ment of  the  motor-supporting  frame  to 
the  framework  of  the  bobsled. 

The  arrangement  of  the  motor  and  the 
countershaft  which  serves  as  a  gear  ratio 
reducing  element,  is  best  made  clear  by 
reference  to  Fig.  i,  which  is  a  plan  of 
the  power  unit  with  the  accessory  de- 
vices such  as  the  tanks,  steering  column 
and  floor  boards  removed  to  expose  the 
more  vital  elements  to  view.  The  sup- 
porting frame  is  made  of  a  couple  of 
stringers  of  2  by  4  spruce  or  pine  five 
feet  in  length,  spaced  20  inches  overall 
apart  by  means  of  cross  pieces  of  the 
same  material.  The  four-inch  faces  of 
the  string  pieces  are  made  the  vertical 
sides  so  that  the  greatest  strength  is  ob- 
tained. One  of  the  cross  members  is 
placed  across  the  front,  directly  between 
the  two  pieces,  while  another  is  dis- 
tanced two  feet  on  centers  behind  the 
front  member.  Six-inch  cut  nails  are 
used  to  secure  the  joints.  The  rear 
cross  member  is  not  interposed  between 
the  two  side  members  of  the  frame,  but 
is  laid  across  the  top,  as  is  clearly  indi- 
cated in  the  diagrams,  and  nailed  down 
in  place  so  as  to  provide  greater  clear- 
ance for  the  main  driving  belt. 

The  motor,  it  will  be  seen,  is  held 
firmly  in  place  in  the  space  between  the 
front  two  cross  members,  being  attached 
by  means  of  anchor  plates  to  a  pair  of 
supporting  bars.  These  bars  are  formed 
of  suitable  lengths  of  $4  inch  pipe  made 
a  tight  fit  in  holes  drilled  through  the 
two  string  pieces.  They  are  locked  firm- 


ly in  place  at  either  end  and  insured 
against  movement  by  pins  which  are 
driven  through  suitable  holes  drilled 
through  the  pipes.  These  bars,  it  will 
be  noted,  also  serve  to  make  the  motor 
framework  more  rigid.  The  distance 
between  the  bars,  will,  of  course,  depend 
upon  the  overall  dimensions  of  the 
crankcase  of  the  motor  that  is  used.  Be- 
fore the  dimensions  can  be  determined 
with  any  degree  of  accuracy,  it  will  be 
necessary  to  have  the  anchor  plates, 
which  serve  to  attach  the  motor  to  the 
bars,  made  by  a  blacksmith.  These 
plates  are  made  of  l/4  inch  boiler  plate, 
suitably  shaped  so  that  holes  can  be 
punched  to  take  at  least  two  of  the  bolts 
that  pass  through  the  crankcase  as  well 
as  a  suitable  hole  for  the  passage  of  the 
supporting  bar.  When  the  anchor  plates 
are  ready,  bolt  them  in  place  on  the  base 
chamber  and  measure  the  distance  be- 
tween centers  of  the  bar  holes  on  the 
respective  plates  on  either  side  of  the 
motor.  This  distance  is  the  space  that 
should  be  allowed  for  between  the  holes 
drilled  for  the  supporting  bars  in  either 
of  the  string  pieces,  and  obviously,  the 
holes  in  the  respective  frame  members 
should  be  equally  spaced  from  the  front 
of  the  frame  else  the  motor  will  not  line 
up  correctly  in  the  frame. 

Before  finally  setting  the  motor  in  the 
frame,  the  overall  width  of  the  motor 
between  the  outside  faces  of  the  face 
plates  should  be  obtained  and  this  meas- 
urement subtracted  from  the  distance 
between  the  inside  faces  of  the  string 
pieces  or  side  members  of  the  frame, 
which  obviously  will  be  about  16  inches. 
The  remainder  after  the  subtraction 
should  be  divided  by  two  and  four 
lengths  equal  to  this  dimension  of  one 
inch  or  i>^-inch  pipe  cut  to  slip  over 
the  bars  between  the  anchor  plates  and 
the  side  frames  so  as  to  space  the  mo- 
tor correctly  in  the  center  of  the  frame- 
work and  ensure  its  staying  there.  These 
retaining  collars  should  be  put  on  when 
the  motor  is  being  placed  in  the  frame 
the  last  time,  and  obviously  if  they  are 
a  little  tight  fit  between  the  members 
that  fact  will  prove  rather  beneficial  than 
otherwise  for  it  will  result  in  a  more 
firmly  mounted  motor. 
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The  countershaft  is  placed  directly 
behind  the  center  cross  member  of  the 
frame,  sufficient  clearance  being  allowed, 
of  course,  between  the  cross  member 
and  the  larger  pulley  to  defeat  all  chance 
of  the  pulley  rubbing  against  the  cross 
piece.  As  for  the  pulley  dimensions  they, 
of  course,  will  depend  upon  size  of  the 
motor,  or  more  truthfully  upon  the  pow- 
er which  it  is  capable  of  delivering.  In 
the  sketches  a  single-cylinder  motorcycle 
motor  is  indicated  and  the  pulley  diam- 


i.  However,  the  smaller  pulley  on  the 
countershaft  is  but  6  inches  in  diameter 
while  the  belt  rim  on  the  motorcycle  rear 
wheel  which  is  used  as  a  propelling 
wheel  and  to  which  it  is  belted  scales  at 
20  inches.  Therefore,  the  ratio  of  this 
secondary  drive  system  is  3^  to  I  and 
the  ratio  of  the  complete  drive  system  3 
times  $l/3  or  10  to  I.  It  will  be  found 
that  with  a  motor  of  this  size,  the  ratio 
indicated  will  give  about  the  best  all 
around  results,  permitting  the  heavily 
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cters  are  based  upon  the  assumption  that 
the  motor  is  capable  of  developing  be- 
tween four  and  five  horsepower,  which 
is  the  average  performance  of  motors 
of  this  type.  The  belt  pulley  on  the  en- 
gine crankshaft  is  four  inches  in  diam- 
eter and  it  drives  to  a  pulley  12  inches 
in  diameter;  the  ratio  is  obviously  3  to 


laden  vehicle  to  be  started  without  un- 
due tendency  for  the  motor  to  stall,  and 
adapting  it  to  climb  some  surprisingly 
steep  hills  or  push  its  way  through  deep 
snow  without  overworking  the  little 
power  plant.  At  the  same  time,  when 
the  character  of  the  surface  which  is  be- 
ing negotiated  permits,  a  speed  of  from 
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15  to  20  miles  an  hour  can  readily  be 
attained  and  maintained. 

With  a  twin-cylinder  motor  develop- 
ing from  seven  to  ten  horsepower,  it  is 
readily  apparent  that  the  gear  reduction 
need  not  be  so  great,  for  the  greater 
power  and  more  uniform  torque  of  the 
double-cylinder  power  plant  makes  start- 
ing and  hill  climbing  easier.  In  this  case 
higher  gearing  will  permit  of  greater 
speed  being  attained  on  the  level  without 
risk  of  speeding  the  motor  past  its  criti- 
cal point  and  thereby  harming  the  mech- 
anism. In  this  case  the  use  of  a  ten- 
inch  large  pulley  and  an  eight-inch  small 
pulley  on  the  countershaft  is  to  be  recom- 
mended as  producing  the  best  ratio  for 
all  around  service. 

The  countershaft  itself  is  a  piece  of 
cold  rolled  steel  shafting  ^  inch  in  di- 
ameter. It  is  just  a  trifle  over  20  inches 
in  length  so  that  when  it  is  journaled  in 
the  side  members  of  the  frame,  it  pro- 
trudes just  a  bit  over  the  sides.  It  is 
mounted  on  babbitt  bearings  which  are 
cast  into  the  side  members.  The  method 
of  forming  the  babbitt  bearings  is  shown 
by  one  of  the  smaller  illustrations.  After 
the  size  of  the  larger  pulley  has  been 
determined  as  outlined  above,  a  distance 
which  will  give  the  pulley  ample 
clearance  with  regard  to  the  cen- 
ter cross  member  of  the  frame  is 
determined  behind  this  cross  mem- 
ber as  the  location  of  the  counter- 
shaft and  holes  il/2  inches  in  diameter 
are  drilled  at  this  point  through  the  side 
members.  Care  should  be  taken  in  drill- 
ing these  holes,  not  only  to  distance  them 
correctly  from  the  cross  member  and 
between  the  top  and  bottom  of  the  frame 
members,  but  also  to  drill  them  perfectly 
true  with  regard  to  faces  of  the  beams. 
It  will  be  seen  that  the  diameter  is  a  full 
inch  greater  than  the  diameter  of  the 
shaft  providing  for  a  bearing  l/2  inch 
thick  all  around  the  shaft.  Directly  over 
the  center  of  these  holes  and  leading  into 
them,  vertical  holes  %  inch  in  diameter 
are  drilled,  providing  the  channels 
through  which  the  molten  babbitt  is 
poured  in  the  making'  of  the  bearings 
and  afterwards,  when  the  bearing  has 
been  formed,  the  metal  core  which  not 
only  forestalls  the  bearing  rotating  in 


its  socket  or  working  out  of  place,  but 
the  medium  through  which  the  oil  hole 
for  the  lubricant  is  drilled. 

When  the  holes  have  been  finished  to 
the  satisfaction  of  the  operator,  prepara- 
tion is  made  for  pouring  the  metal  into 
them.  Four  cardboard  dams  are  made, 
properly  provided  with  holes  through 
which  the  shaft  slips  snugly,  and  these 
are  positioned  on  each  side  of  the  re- 
spective string  pieces  and  tacked  firmly 
in  place  with  carpet  tacks.  Care  should 
be  exercised  in  positioning  the  cardboard 
retaining  pieces,  of  course,  to  see  that 
the  holes  for  the  reception  of  the  shaft 
are  exactly  concentric  with  the  holes  in 
the  string  pieces  so  that  the  shaft  is  ex- 
actly true  with  relation  to  the  frame- 
work. A  layer  of  tissue  paper  then  is 
pasted  over  the  ends  of  the  shaft  where 
it  passes  through  the  string  pieces  in 
order  to  provide  the  necessary  clearance 
for  free  running  after  the  babbitt  has 
been  poured.  The  shaft  is  placed  in 
position  once  again,  and  to  eliminate  all 
chance  of  the  metal  escaping  through 
slight  fissures  around  the  shaft,  the  por- 
tions of  the  shaft  adjacent  the  card- 
board dams  should  be  wound  with  asbes- 
tos cord.  The  babbitt,  of  good  quality, 
should  be  heated  to  a  point  where  it  will 
just  char  a  piece  of  wrapping  paper 
which  is  dipped  in  it  and  held  for  a  min- 
ute or  two.  If  it  is  colder  than  this  it 
will  not  run  freely,  while  greater  tem- 
perature results  in  brittleness  in  the  cast. 
The  dross  should  be  caused  to  rise  be- 
fore the  metal  is  poured  by  stirring  in  a 
bit  of  paraffine,  after  which  the  top  is 
skimmed  with  an  iron  spoon.  The  metal 
should  be  poured  through  the  vertical 
hole  in  the  string  pieces  until  the  hole 
is  entirely  filled.  When  the  metal  has 
cooled  down,  the  shaft  can  easily  be 
driven  out  and  removal  of  the  cardboard 
and  all  traces  of  the  tissue  paper  will  re- 
veal perfect  journals.  A  drill  then  is 
passed  down  through  the  cores  of  metal 
clogging  the  pouring  holes  and  serves 
to  make  perfect  oil  holes  for  the  lubrica- 
tion of  the  bearings. 

A  wick  of  twisted  cord  inserted  in  the 
oil  hole  will  tend  to  hold  the  fluid  and 
keep  it  from  spilling  and  it  will  also 
serve  to  prevent  dirt  and  grit  from  en- 
tering. 


MODERN   MECHANICS 


101 


A  couple  of  ordinary 
hexagonal  nuts  of  proper 
bore  for  the  reception  of 
the  shaft,  and  provided 
with  steel  set  screws  for 
attachment  to  it,  serve  to 
retain  the  shaft  in  proper 
position  and  are  placed  at 
either  end  just  inside  the 
string  pieces  and  bearing 
against  the  babbitt  jour- 
nals. The  pulleys  are  quite 
as  simply  made  as  the  rest 
of  the  device.  They  are  of 
2%-inch  face  made  to  take 
a  2-inch  flat  leather  belt 
such  as  is  ordinarily  used 
for  the  transmission  of 
power  on  belt  drive  motor- 
cycles. They  are  built  up 
of  three  pieces  of  ^4-inch 
plank  sawn  to  correct  di- 
ameter and  screwed  to- 
gether cross  grained  to 
eliminate  all  chance  of 
splitting  or  warping.  The 
sawing,  of  course,  is  best 
accomplished  with  a  jig 
saw,  but  an  ordinary  key- 
hole saw  will  serve  the 
purpose,  if  carefully  hand- 
led, in  the  absence  of  the 
more  expensive  tool.  When 
assembled,  the  face  of  the 
wheel  should  be  well  sand- 
papered to  eliminate  all 
roughness  and  the  face 
should  be  slightly  rounded 
or  crowned  with  a  file  or 
rasp  in  order  to  keep  the 
belts  centered.  The  wheels 
are  provided  with  ^2 -inch 
pipe  flanges  with  the  holes 
reamed  to  ^4  inch  to  fit 
snugly  over  the  shaft,  and 
which,  like  the  collars,  have 
been  provided  with  steel 
set  screws  to  grip  the  shaft 
and  hold  the  wheels  in 
place.  Of  course,  the  wheels 
are  drilled  for  the  passage 
of  the  shaft. 

Before  proceeding  to  tell 
how  to  assemble  the  shaft 
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when  bearings  and  pulleys  have  been 
completed,  it  is  well  to  call  atten- 
tion to  the  method  of  control  of 
the  vehicle.  By  reference  to  the 
sketches  it  will  be  discovered  that  power 
from  the  countershaft  is  transmitted  by 
means  of  a  belt  to  a  28-inch  motorcycle 
or  cyclecar  wheel  mounted  at  a  point 
near  the  middle  of  the  bob.  This  wheel, 
ordinarily,  is  held  in  contact  with  the 
snow-covered  surface  of  the  ground  by 
means  of  a  couple  of  full  elliptic  leaf 
springs  which  have  been  procured  from 
some  discarded  push  cart  or  from  some 
wagon  builder.  It  is  shod  with  an  old 
tire,  either  inflated,  if  it  be  good  enough 
for  that,  or  else  filled  with  sand  or  some 
other  substance  so  that  it  retains  its 
shape.  It  is  caused  to  grip  the  slippery 
surface  by  means  of  a  skid  chain  which 
is  tightly  adjusted  to  the  tire.  A  pair 
of  radius  rods,  made  of  ^4-inch  water 
or  gas  pipe,  are  interposed  between  the 
axle  carrying  the  wheel  and  the  counter- 
shaft and  serve  to  preserve  the  distance 
between  the  wheels  and  keep  the  belt 
always  at  the  proper  tension.  Under 
these  conditions,  it  will  be  readily  ap- 
parent that  the  drive  wheel  is  free  to 
move  over  rough  ground  and  bob  up 
and  down  without  in  the  least  interfer- 
ing with  the  certainty  of  the  drive. 
Provision  is  made  for  lifting  the  drive 


wheel  clear  of  the  road  surface  by 
means  of  a  lever  pivoted  to  the  sub- 
frame  member  close  to  the  steering 
column  and  handy  to  the  hand  of  the 
operator,  which  acts  through  a  pulley 
and  woven  iron  cable  to  lift  the  wheel 
from  the  ground  through  the  intermedi- 
ary of  the  radius  rods,  as  is  clearly 
shown.  By  this  means  the  use  of  a  clutch 
and  some  special  means  of  starting  the 
engine  are  eliminated  and  the  mechanism 
considerably  simplified.  The  clutch  ef- 
fect is  not  done  away  with,  however,  for 
by  gradually  bringing  the  drive  wheel  in 
contact  with  the  icy  surface,  the  vehicle 
is  gently  but  firmly  started  on  its  way, 
provided,  of  course,  that  the  motor  is 
running.  A  latch,  obviously,  is  provided 
on  the  control  lever,  which  may  be  either 
foot  or  hand  operated,  to  keep  the  wheel 
in  inoperative  position  when  need  be.  As 
for  starting  the  motor,  that  is  simplicity 
itself.  The  wheel,  lifted  clear  of  the 
ground  for  the  purpose,  is  given  a  flip 
over  in  the  right  direction  turning  the 
engine  over  with  it  until  it  fires.  Even 
a  belt  idler  is  done  away  with  by  this 
means. 

The  method  of  mounting  the  drive 
wheel  is  made  clear  by  the  accompany- 
ing sketch.  A  sort  of  sub-frame  is  made 
inside  the  larger  frame,  with  two  cross 
members  and  two  longitudinal  struts  to 
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which  the  upper  ends  of  the  springs  are 
firmly  bolted.  The  forward  cross  piece 
is  placed  across  the  tops  of  the  two 
string  pieces  to  provide  for  belt  clear- 
ance, but  the  rear  one  is  between  them 
and  all  joints  are  made  fast  by  nailing 
with  cut  nails.  The  short  axle  of  the 
wheel  is  discarded,  and  in  its  place  is  used 
one  of  sufficient  length  to  provide  bearing 
not  only  for  the  lock  nuts  but  also  for 
the  Ts  which  are  used  on  the  ends  of 
the  radius  rods  and  for  the  springs.  The 
axle  can  be  made  up  at  any  machine 
shop  at  very  slight  cost  and  should  be 
made  of  the  best  steel  and  threaded  from 
both  ends  for  the  greater  part  of  its 
length  to  provide  for  the  adjustment  of 
the  ball  bearings.  If  the  Ts  on  the 
}^-inch  pipe  should  prove  loose  over  the 
axle,  which  undoubtedly  they  will,  the 
fault  can  be  corrected  by  the  use  of  bab- 


bitt metal  to  fill  up  the  space  and  elimi- 
nate slack.  T  pieces  are  also  used  on 
the  countershaft  end  of  the  radius  rods 
and  in  this  case  the  holes  are  filed  or 
reamed  out  until  the  shaft  turns  freely 
through  the  holes.  The  device  is  as- 
sembled as  shown  in  the  sketches. 

As  for  the  rest  of  it,  that  is  best  left 
to  the  individual  tastes  or  requirements 
of  the  builder.  Of  course,  some  sort  of 
a  steering  column  will  be  desired,  and 
an  arrangement  of  the  sort  is  worked 
out  in  the  plans.  A  flooring  for  cover- 
ing the  transmission  elements  also  is 
shown,  as  well  as  a  dash  for  the  sup- 
port of  the  gasoline  and  oil  tanks,  but 
as  was  said,  these  details  are  best  left  to 
the  individual  tastes  of  the  builder  and 
are  not  vital  to  the  correct  operation  of 
the  finished  bobsled.  A  headlight  and 
automobile  horn  will  prove  valuable. 


INTERPOLE    DIRECT-CURRENT    MACHINES 


By  J.  H.  Wickman 


IF  a  number  of  turns  of  insulated 
wire,  connected  in  series,  are  ro- 
tated within  the  fields  of  magnets,  an 
induced  current  is  set  up  in  the  wire. 
If  no  means  of  commutation  is  pro- 
vided, it  will  be  an  alternating  cur- 
rent; but  if  a  commutator — like  those 


used  on  direct  current  machines — is 
provided  to  keep  the  direction  of  flow 
the  same,  it  will  be  collected  as  direct 
current.  Thus  we  have  the  main 
principle  of  generating  either  alternat- 
ing or  direct  current. 
When  direct  current  is  commutated, 
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or,  as  we  may  say,  reversed  in  the  coil, 
since  this  is  really  what  it  does,  a  local 
magnetic  flux  due  to  the  current  also 
reverses  and  in  so  doing  sets  up  an 
electromotive  force  in  the  coil  which 
opposes  this  reversal  and  is  referred 
to  as  a  reactive  voltage. 

When  the  armature  is  revolving  and 
carrying  a  heavy  load,  the  lines  of 
force  have  a  tendency  to  bunch  at  the 
tips  of  the  poles  in  the  direction  of  ro- 
tation, thus  causing  an  uneven  distrib- 
ution of  magnetic  flux  over  the  pole 
face,  which  also  nxeans  an  uneven  dis- 
tribution over  the  armature  face  as 
well,  forming  one  cause  of  poor  com- 
mutation of  currents  and  sparking  at 
the  brushes. 

Until  a  few  years  ago  this  sparking 
could  only  be  counteracted  by  shifting 
the  brushes  ahead  in  the  direction  of 
rotation  of  the  armature  to  a  neutral 
point  which  theoretically  would  re- 
quire a  movement  of  the  brushes  for 
each  change  of  load  on  the  machine. 
In  recent  designs  of  nearly  all  direct 
current  machinery  the  auxiliary  poles 
intermediate  between  the  main  poles, 
shown  in  part  a  of  the  diagram,  have 
been  introduced  in  order  to  obtain  sat- 
isfactory commutation  with  a  fixed 
brush  position  for  all  loads,  this  being 
the  most  satisfactory  solution  from  the 
commercial  standpoint. 

These  auxiliary  poles  are  wound  to 
carry  a  proportional  part  of  the  main 
current,  being  shunted  by  the  series 
shunt  5*  and  the  inductive  shunt  IS, 
shown  in  part  b  of  the  accompanying 
sketch.  The  inductive  shunt  acts  as  a 
reactance  in  case  of  a  heavy  overload 
and  forces  more  current  through  the 
interpole  windings,  thus  compensat- 
ing for  all  loads  automatically.  These 
shunts  are  not  used  with  some  of  the 
smaller  machines,  and  in  such  cases  all 
of  the  main  current  passes  through 
the  windings  of  the  interpoles. 

The  windings  are  proportioned  to 
provide  a  magneto-motive-force  at 
any  load  sufficient  to  neutralize  the 
armature  magneto-motive-force  and 
to  provide  a  field  of  sufficient  inten- 
sity to  neutralize  the  reactive  voltage 
set  up  in  the  armature  coils  while 


short-circuited  under  the  brushes,  or,  in 
other  words,  the  function  of  the  inter- 
pole  is  to  provide  a  magnetic  flux  of 
force  opposite  to  and  greater  than  the 
flux  which  produces  the  reactive  volt- 
age in  the  armature  coils. 

SPARKING  OF  INTERPOLE  MACHINES 

Sometimes  conditions  arise  to  coun- 
teract the  effect  of  an  interpole;  this 
defect  usually  manifesting  itself  by  a 
local  sparking  at  one  or  more  of  the 
brush  studs,  while  the  commutation  at 
the  others  will  remain  good.  This 
effect  can  be  caused  by  a  short-circuit 
within  the  interpole  winding,  which 
may  be  detected  by  a  resistance  test 
of  each  of  the  interpoles  until  the 
affected  one  is  located. 

Frequently  at  the  first  installation  a 
heavy  local  sparking  will  be  produced 
by  the  reversal  of  one  interpole,  al- 
though in  this  case  the  effect  on  the 
operation  at  this  one  particular  brush 
stud  will  be  a  worse  sparking  than  if 
the  coil  were  short-circuited,  because 
by  reversing  an  interpole  it  will  in- 
crease the  reactive  voltage  instead  of 
decreasing  it.  The  reversal  of  the  en- 
tire interpole  circuit  will  usually — but 
not  always — manifest  itself  by  heavy 
sparking  at  all  the  brushes  on  light 
loads.  A  polarity  test — which  is  noth- 
ing more  than  to  take  a  small  hand 
compass  and  go  around  the  pole  pieces 
while  they  are  magnetized  quite 
strongly  and  see  that  they  are  in  the 
right  relation  with  reference  to  the  ro- 
tation— may  be  applied  in  order  to 
correct  any  reversed  condition. 

The  diagram  in  part  a  shows  the 
correct  position  of  the  poles  with  ref- 
erence to  the  direction  of  rotation 
which  is  shown  by  the  arrow.  The 
remedy,  after  finding  the  wrongly  con- 
nected pole  or  poles,  is  to  reverse  the 
connections  in  order  to  maintain  the 
series  of  interpoles  alternately  N  and 
S  in  the  periphery. 

When  making  the  connections  of 
the  interpole  circuit,  care  must  be 
taken  that  the  polarity  of  this  field  is 
correct  with  reference  to  that  of  the 
main  shunt  field,  that  is,  the  connec- 
tions must  be  such  as  to  place  a  N 
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pole  of  the  commutating  field  ahead  of 
the  N  pole  of  the  main  field,  that  is, 
beyond  it  in  the  direction  of  rotation. 
With  reference  to  the  diagram,  No. 
i  N  corramutating  pole  lies  ahead  of 
No.  i  main  pole  with  reference  to  the 
direction  in  which  the  arrow  is  point- 
ing. 

CARE,    OPERATION,    ETC. 

The  general  care,  control,  operation 
and  maintenance  of  this  type  of  ma- 


chine is  about  the  same  as  any  other 
direct  current  machinery,  with  the  ex- 
ception that  when  it  is  necessary  to 
reverse  the  direction  of  rotation  by 
means  of  the  field  connections,  the 
extra  field  would  have  to  be  reversed 
as  well  as  the  others.  These  machines 
will  carry  a  momentary  overload  of 
400  or  500  per  cent,  without  undue 
sparking  at  the  brushholders,  which  is 
a  large  factor  in  their  favor. 


THE  PREPARATION  OF  EMERY 

Emery  stone  does  not  go  upon  the 
market  in  the  same  form  in  which  it 
comes  from  the  ground.  It  is  mined  in 
various  places  in  the  form  of  a  loose  or 
compact  granulation.  It  is  found  in 
Greenland,  Europe  and  Asia  Minor.  It 
has  also  been  found  in  the  United  States 
at  points  bordering  the  Atlantic  coast 
from  Massachusetts  to  Georgia. 

The  deposit,  after  being  mined,  is 
crushed  into  small  pieces.  These  in  turn 
are  pulverized  by  stamping.  The  pow- 
der is  then  put  through  one  of  two  proc- 
esses of  grading  according  to  fineness. 

The  first  method  is  the  simple  one  of 
merely  sifting  through  sieves  of  gradu- 
ated sizes  of  mesh,  beginning  with  the 
coarsest  and  working  down  to  the  finest. 
The  second  method  is  somewhat  more 
complex.  A  number  of  copper  vessels, 
graded  in  size,  are  prepared,  set  in  a 
row,  and  filled  with  water.  The  emery 
dust,  churned  up  in  water,  is  then  piped 
into  them,  beginning  with  the  smallest 
and  proceeding  by  stages  to  the  largest. 
The  agitation  of  the  emery-bearing  wa- 
ter is  greatest  in  the  smallest  vessel  and 
consequently  the  largest  grains  of  emery 
will  first  sink  to  the  bottom  of  that  ves- 
sel. The  grains  which  are  a  degree 
smaller  will  be  deposited  in  the  next 
largest  vessel,  and  the  process  may  be 
carried  as  far  as  is  desired. 

After  being  thus  precipitated  the  em- 
ery dust  is  either  marketed  in  its  pul- 
verized form  for  polishing  purposes  or 
made  into  one  of  the  emery  products, 
stone,  paper,  or  cloth.  The  stone  is  made 
by  combining  the  dust  with  clay  and  bak- 


ing it,  the  paper  and  cloth  by  spreading 
it  upon  the  surface  desired,  which  is 
first  coated  with  glue. 


HOW  DYNAMITE  EXPLODES 

A  great  many  persons  entertain  the 
notion  that,  in  exploding,  dynamite  seeks 
"the  line  of  greatest  resistance."  They 
know  that  if  a  quantity  of  black  powder 
be  placed  upon  a  rock  and  lighted  by  a 
fuse,  it  will  simply  flash,  scorching  the 
stone;  and  that  if  a  bit  of  dynamite  be 
exploded  on  the  same  rock,  the  rock  will 
be  shattered.  Hence  the  conclusion, 
quite  erroneous,  has  been  reached  that 
dynamite  follows  the  line  of  greatest  re- 
sistance. Nothing  could  be  farther  from 
the  truth  than  this.  The  black  powder 
ignites  and  explodes  much  less  rapidly 
than  does  dynamite,  with  the  result  that 
the  force  of  the  powder  is  soon  dissi- 
pated in  the  atmosphere  surrounding  it. 
In  the  case  of  dynamite,  however,  the  ex- 
plosion is  so  sudden,  "the  attack  upon  the 
air"  so  instantaneous,  that,  for  a  frac- 
tion of  a  second,  the  air  actually  resists. 
The  force  of  the  dynamite  is  so  tremen- 
dous that  it  is  turned  into  the  rock, 
which,  for  the  instant,  becomes  the  line 
of  least  resistance. 

An  illustration  of  all  this  may  be  seen 
in  lightnjng  discharges.  A  fork  of  light- 
ning streaks  across  the  sky.  It  packs  the 
air  so  densely  that  it  can  no  longer  make 
rapid  progress  in  that  direction;  so  it 
turns  aside  to  follow  the  line  of  least 
resistance.  It  "cannot  wait  for  the  air'* 
to  yield.  The  same  is  true  in  the  case 
of  dynamite. 


SMALL  ALTERNATING  CURRENT  MOTORS 

How  to  Make  a  Compensated  Series  Motor  of  One-half   Horse- 
power for  Single-phase  Circuits. * 


By  A.  E.  Watson,  E.  E. 

>r    of    Electrical    Engineering   in    Brown    University,    Providence,    R.    I. 
Illustrations  from  drawings  made  by  the  author. 


THE  motors  thus  far  described 
have  been  inherently  of  the  con- 
stant speed  type.  While  in  some  cases 
some  variation  from  the  normal  speed 
is  possible,  it  is  usually  at  the  expense 
of  efficiency.  As  long  as  the  induction 
principle  is  involved,  the  only  satisfac- 
tory speed  is  that  which  aims  towards 
synchronism  with  the  generator. 

It  is  certain,  however,  that  many  ap- 
plications of  electric  motors  demand  a 
variable  speed,  and  that  over  a  wide 
range  of  such  operation  the  efficiency 
shall  be  reasonably  high.  It  is  curious 
that  in  the  solution  of  this  construction 
recourse  should  be  taken  to  certain 
principles  found  in  the  very  first  mo- 
tors that  would  operate  on  alternating 
currents,  namely,  the  series  type.  As 
long  ago  as  1888  motors  of  this  sort 
were  made,  but  only  in  small  sizes.  It 
was  observed  that  while  such  motors, 
if  made  with  laminated  field  magnets, 
would  run,  it  was  accompanied  with 
such  destructive  sparking  at  the 
brushes  as  to  be  intolerable.  The  sub- 
stitution of  carbon  for  copper  brushes 
improved  matters  a  little,  but  even 
then  the  construction  was  regarded  as 
practicable  only  for  such  small  sizes  as 
were  applied  to  driving  fans  and  sew- 
ing machines.  The  discovery  of  the 
induction  principle  in  1891  led  at  once 
to  the  discontinuance  of  the  manufac- 
ture of  such  series  motors. 

For  more  than  ten  years  after  this 
not  a  series  alternating  current  motor 
was  made,  but  with  the  demands  of 
heavy  or  long  distance  railroading,  in- 
ventors began  to  ask  if,  after  all,  there 
was  not  a  chance  for  this  type  of  motor. 

*  This  is  the  last  instalment  of  a  series  that  has 
appeared  in  every  issue  of  MODERN  ELECTRICS  AND 
MECHANICS  from  February  to  July,  1914,  and  in 
every  issue  of  POPULAH  ELECTRICITY  AND  MODERN 
MECHANICS  to  date.  Back  numbers  may  be  secured 
at  15  cents  each  while  the  supply  lasts. 


At  first  the  proposals  were  discounted 
as  visionary,  for  if  the  construction  was 
impractical  for  a  fan  motor  what 
chance  could  exist  for  one  of  a  hundred 
or  more  horse-power?  While  some 
problems  in  electric  traction  can  be  re- 
garded as  by  no  means  yet  solved,  the 
production  of  effective  motors  operat- 
ing on  single-phase  currents,  and 
adopted  on  numerous  railroads  in  vari- 
ous parts  of  the  world,  is  one  of  the 
most  notable  accomplishments  of  pres- 
ent-day engineers. 

The  two  serious  shortcomings  of  the 
series  alternating  current  motor  were 
its  sparking  and  small  output.  Actual 
heating  of  the  iron  from  the  rapid  re- 
versal of  the  magnetic  flux  was  readily 
overcome  by  laminating  the  field  struc- 
ture as  well  as  the  armature,  but  while 
the  sparking  might  perhaps  be  reduced 
to  less  destructive  character,  the  fact 
that  a  large  and  expensive  structure 
would  yield  only  one-half  the  power  of 
other  sorts  promised  to  be  a  permanent 
handicap.  This  small  output  is  due  to 
what  is  technically  denoted  as  a  poor 
"power-factor" ;  that  is,  the  current  is 
far  out  of  step  with  the  voltage.  It  is 
interesting  to  note  that  the  final  means 
adopted  to  improve  the  power-factor 
were  also  vital  for  sparkless  commuta- 
tion. In  order  to  make  clear  the  de- 
scription of  the  special  winding  for  the 
motor  to  be  described  in  this  article,  a 
review  of  certain  principles  associated 
with  electric  circuits  may  well  be 
brought  in. 

When  a  current  flows  through  a  sim- 
ple coil  of  wire  that  embraces  iron,  a 
magnetic  condition  is  established.  In 
many  cases  this  is  the  verv  result  de- 
sired, as  for  example,  in  a  field  magnet. 
The  more  magnetism  produced,  the 
better.  In  certain  cases,  however, 
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where  the  coil  and  the  iron  are  present, 
the  magnetism  may  not  be  desired.  In 
such  cases  as  resistance  coils  in  electri- 
cal measuring  instruments,  while  iron 
may  not  really  be  present,  still  a  small 
yet  undesired  magnetic  flux  may  be  es- 
tablished. The  condition  can  be  avoid- 
ed by  winding  the  coils  "non-inductive- 


one  will  just  neutralize  that  of  the 
other.  It  is  really  no  more  difficult  to 
wind  the  coils  with  this  qualification, 
for  it  is  only  necessary  to  loop  the  wire 
in  the  middle,  and  to  wind  towards 
both  ends,  or  for  longer  lengths,  to 
solder  together  the  wire  from  two  dif- 
ferent spools,  then  to  wind  coincidently 


Fie.    46.— Field    Punching    for    Compensated    Series    Motor. 


ly,"  by  which  is  meant  that  one  path  of     from  the  two  rather  than  from  a  single 


the  current  is  intimately  associated 
with  another  part  conveying  the  same 
current  in  the  opposite  direction. 
Evidently  the  magnetizing  effect  of 


one.  Finally,  both  ends  will  be  on  the 
outside,  thereby  allowing  convenient 
connection  to  binding  posts.  Now,  cur- 
rent flowing  in  by  one  wire  will  be  ex 
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actly  parallelled  by  an  opposite  cur- 
rent in  the  other  wire.  The  attitude  of 
such  a  winding  towards  alternating 
currents  proves  its  difference  from  the 
ordinary,  or  inductively,  wound  coil, 
for  while  such  currents  find  great  ob- 
stacles to  their  passage  in  the  latter, 
they  will  flow  through  the  other  quite 
in  keeping  with  Ohm's  law. 

The  application  to  the  case  of  the 
armature  of  a  motor  can  now  be  fore- 
seen. Any  such  definite  winding  is  in- 
herently inductive.  This  can  be  proved 
by  taking  any  direct  currrent  armature 
quite  apart  from  its  field  magnet,  and 
sending  through  it,  by  means  of  con- 
tacts at  the  positions  normally  occu- 
pied by  the  brushes,  any  suitable 
strength  of  direct  current.  The  iron 
core  will  exhibit  poles  at  as  many 
places  as  there  are  such  points  of  con- 
tact. With  a  ring  wound  armature, 
contact  can  be  made  to  illustrate  any 
desired  number  of  brushes,  but  a  drum 
armature,  of  course,  is  wound  to  fit 
some  particular  number  of  poles,  and 
hence  cannot  be  used  in  any  other  than 
one  way.  Direct  current  will  flow  in 
such  a  winding  quite  in  obedience  to 
Ohm's  law.  Now,  if  alternating  current 
be  sent  through  the  winding,  quite  a 
different  result  will  be  experienced,  for 
even  though  many  times  the  former 
voltage  be  used,  the  actual  current  may 
be  decidedly  less.  The  reason  is  found 
in  the  fact  that  the  winding  really  con- 
stitutes a  choke  coil,  and  that  the  im- 
pedance to  the  passage  of  alternating 
currents  may  readily  be  many  more 
times  as  large  as  the  resistance. 

To  have  prevented  the  direct  current 
from  establishing  a  magnetic  field, 
there  might  have  been  employed  a  sort 
of  stationary  cage  of  windings  to  sur- 
round the  entire  armature,  so  arranged 
that  every  wire  of  the  regular  winding 
would  be  paralleled  by  one  of  the  cage 
but  conveying  the  same  current  in  the 
opposite  direction.  Then,  if  in  one 
place  the  current  were  trying  to  estab- 
lish a  magnetic  field,  it  would  at  once 
be  offset  by  the  same  currrent  flowing 
in  the  opposite  direction  in  the  neigh- 
boring wire.  The  crucial  test  to  apply 
to  such  a  winding  is  to  submit  it  to  al- 


ternating currents,  when,  if  effective, 
no  greater  voltage  will  be  required 
than  for  the  direct  current  case. 

At  first  thought  it  may  appear  im- 
possible to  apply  such  counteracting 
windings  to  the  armature  already  em- 
braced by  the  field  magnet,  but  space 
for  such  is  found  in  the  face  of  the  pole 
pieces  themselves.  By  cutting  narrow 
slots  with  still  narrower  openings  space 
is  found  for  the  wires,  and  these  must 
of  course  provide  for  as  many  or  even 
more  ampere-turns  than  the  armature 
itself  exerts.  Another  suspicion  may 
occur  to  the  reader — that  such  wind- 
ings may  nullify  the  rotational  powers 
of  the  armature  winding.  The  force  to 
rotate  the  armature  wires  is  really  due 
to  the  main  flux  set  up  by  the  regular 
field  winding,  and  the  only  additional 
effect  on  the  compensating  winding, 
since  it  is  cut  by  the  same  field  flux, 
would  be  to  exert  upon  it  a  rotational 
effect  in  the  opposite  direction,  but 
being  securely  located  in  the  slots,  it  is 
unnoticed. 

Really  the  scheme  of  the  compensat- 
ing winding  is  not  new,  for  it  has  fre- 
quently been  applied  to  direct  current 
machines,  purely  to  prevent  the  neces- 
sity of  shifting  the  brushes  under 
change  of  load,  a  result  now  .more 
cheaply  attained  by  use  of  "interpoles." 
These  latter,  however,  correct  the  arm- 
ature magnetism  in  but  narrow  belts, 
and  not  over  its  entire  surface  as  is  re- 
quired for  the  more  complete  suppres- 
sion of  sparking.  Turbine  driven  di- 
rect current  generators  have  even  been 
made  with  both  interpoles  and  com- 
pensating windings. 

With  the  armature  self-induction 
thus  eliminated,  whereby  the  operation 
will  be  dependent,  as  desired,  purely 
upon  the  counter  electromotive  force 
due  to  rotation,  the  next  factor  to  con- 
sider is  the  field  winding.  To  make  it 
non-inductive  would  clearly  be  a  con- 
tradiction of  terms,  for  by  a  field  wind- 
ing is  meant  one  that  is  inductive,  and 
the  other  expression  would  mean  no 
field  at  all.  At  best,  the  self-induction 
of  this  member  can  merely  be  made  of 
small  amount.  As  the  only  hopeful  re- 
course, since  self-induction  increases  as 
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the  square  of  the  number  of  turns  in     worth  the  extra  cost  and  labor  involved. 


a  coil,  there  will  be  advantage  in  wind- 
ing the  field  of  the  motor  with  rela- 
tively few  turns,  therefore  for  low 
voltage.  Although  the  supply  will  not 
ordinarily  be  at  a  pressstire  lower  than 


Possibly  some  wonder  may  be  felt 
as  to  why  a  shunt  winding  has  not 
been  proposed.  From  the  considera- 
tions just  expressed  it  will  be  clear 
that  such  a  winding,  with  its  numerous 


A 


B 
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Fig.    46.— Diagram    of   Compensated    Winding:   for    Series    Motor,    showing    also    One    of    the   Regular 
Field   Spools  in   Position. 


100  volts,  it  is  here  recommended  that 
a  pressure  of  about  30  volts  at  the 
motor  be  provided.  This  will  require 
the  use  of  either  a  two-coil  transformer 
or  an  auto-transformer,  but  such  de- 
vices waste  almost  no  power,  and  the 
gain  of  the  low  voltage  will  be  well 


turns,  would  have  an  exceedingly  high 
self-induction,  therefore  permit  prac- 
tically no  alternating  current  at  all  to 
get  through  it.  Further,  what  little 
current  might  get  through  it  would 
flow  at  the  wrong  time  to  be  useful. 
The  lag  would  be  nearly  go  deg.,  there- 
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fore  quite  inoperative  on  the  armature, 
for  first  there  would  be  current  in  the 
armature,  but  no  field  magnetism  with 
which  to  act;  then  there  would  be  a 
little  field  magnetism,  but  no  current 
in  the  armature.  This  out-of-step  fa- 
tality is  perforce  absent  from  the  series 
motor,  for  if  current  flows  through  one 
member  of  the  machine  it  does  so  coin- 
cidently  with  the  other. 

With  the  acceptance  that  a  series 
field  winding  is  the  only  sort  permiss- 
ible with  such  a  motor,  and  next  that  a 
low  voltage  is  desirable,  the  sort  of 
armature  winding  to  be  provided  must 
be  decided  upon.  Whereas  for  the  re- 
pulsion motor,  in  which  an  odd  number 
of  slots  was  advantageous,  a  series,  or 
2-circuit  armature  winding  was  de- 
scribed, for  this  case  a  multiple  wind- 
ing, requiring  four  brushes,  will  be 
best.  About  20  amperes  may  be  em- 
ployed for  full  load,  therefore  a  liberal 
size  of  commutator  and  the  contact  of 
four  brushes  will  be  none  too  much. 

The  most  prolific  cause  of  sparking 
in  an  alternating  current  "commutator" 
motor,  especially  at  the  instant  of 
starting,  is  due  to  the  transformer  ac- 
tion experienced  by  the  coil  under- 
going commutation.  At  that  instant 
the  brush  bridges  across  two  segments, 
and  the  maximum  value  of  the  alter- 
nating flux  will  be  threading  through 
the  coil  attached  to  them.  A  very 
large  current  will  then  flow,  quite 
likely  larger  than  the  main  operating 
current,  which  rapidly  heats  the  coil; 
then  as  rotation  takes  place,  this  large 
local  current  will  be  broken  at  the  tip 
of  the  brush,  resulting  in  a  flash  of 
quite  destructive  nature.  Continued 
action  of  this  sort  will  rapidly  destroy 
the  copper.  If  such  a  load  is  applied 
to  the  motor  that  it  cannot  readily 
start,  the  prolonged  current  in  this 
short-circuited  coil  will  be  liable  to 
burn  it  out.  There  is  a  feeble  current 
of  this  sort  constantly  produced  in  a 
direct  current  dynamo,  but  the  electro- 
motive force  being  merely  due  to  the 
inexact  setting  of  the  brushes,  as  re- 
gards the  neutral  region,  sufficient  re- 
sistance to  reduce  the  current  to  a 
negligible  degree  is  offered  by  the  car- 


bon brushes.  With  an  alternating  field 
flux,  however,  the  case  is  serious,  and 
even  hard  carbon  brushes  are  quite  in- 
effective. Since  for  readily  conveying 
the  large  current  good  conducting  car- 
bon or  graphite  must  be  used,  a  remedy 
must  be  sought  in  some  other  direc- 
tion. This  is  found  in  the  expedient 
of  employing  high  resistance  leads  be- 
tween the  armature  winding  and  the 
commutator.  Then,  in  order  to  com- 
plete its  circuit,  this  undesired  current 
will  be  compelled  to  travel  through 
two  such  links  in  series.  Since  only 
those  leads  are  concerned  which  con- 
nect to  the  commutator  segments  mak- 
ing contact  with  the  brushes  at  a  given 
instant,  the  internal  resistance  of  the 
armature  as  a  whole  is  not  thereby  se- 
riously increased,  therefore  the  effi- 
ciency of  the  motor  is  not  noticeably 
impaired.  A  further  step  towards  elim- 
ination of  sparking  will  be  made  if  the 
number  of  coils  and  commutator  seg- 
ments be  made  as  large  as  possible,  the 
electromotive  force  generated  in  any 
one  coil  thereby  being  a  minimum. 

With  these  various  considerations 
relative  to  the  principle  of  operation 
of  a  series  motor  described  somewhat 
at  length,  but  presumably  in  a  convinc- 
ing manner,  certainly  well  verified  in 
practice,  the  modifications  over  former 
published  designs  can  readily  be  stated 
and  comprehended.  For  the  provision 
of  a  definite  line  of  commutation,  a 
field  magnet  somewhat  resembling 
that  for  a  direct  currrent  machine  will 
be  advisable.  In  order  to  prevent  the 
flow  of  eddy  currents,  the  structure 
must  be  of  thin  sheet  iron  and  well  sep- 
arated by  use  of  tissue  paper  or  var- 
nish. Armature  self-induction  should 
be  neutralized  by  a  compensating  wind- 
ing. Field  magnet  should  be  series 
wound,  there  being  gain  in  the  adop- 
tion of  a  low  voltage,  with  consequent 
requirement  of  but  few  turns.  Al- 
though mention  has  been  made  of  the 
voltage,  no  reference  has  yet  been 
made  to  the  speed.  Since  a  series  mo- 
tor is  being  described,  inherently 
adapted  for  variable  speeds,  no  prin- 
ciple of  synchronism  enters,  so  by  ap- 
plying suitable  voltages,  almost  any 
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speed  within  wide  limits  may  be  util- 
ized. By  making  the  secondary  of  the 
special  transformer  with  numerous 
taps,  as  many  different  voltages  as  de- 
sired may  be  readily  available. 

In  Fig.  45  is  shown  one  of  the  sheets 
for  the  field  structure.  The  builder 
will  find  it  awkward  to  make,  and  for 
constructing  a  single  machine,  for 
which  the  making  of  punch  and  die 
would  be  a  disproportionate  expense, 


ing  shown  in  Fig.  33  of  the  August 
number  of  the  magazine  may  well  be 
used,  the  dimensions  for  the  shaft  and 
core  being  obtained  from  Fig.  32.  In 
place  of  the  collector  rings  described  in 
that  article  a  liberal  size  of  commu- 
tator, such  as  was  shown  in  Fig.  42  of 
the  December  issue,  though  with  24 
rather  than  23  segments,  will  be  re- 
quired. Still  better  would  be  48  seg- 
ments, with  two  coils  per  armature 


Fig.   47. — Details  of  Brush-holder    Yoke,    Cross    Connector   and    Commutator    Resistance   Leads. 


recourse  may  be  necessary  to  drilling, 
sawing,  and  filing  methods.  Since  the 
magnetic  density  is  to  be  at  a  lower 
value  than  for  the  induction  motor,  a 
small  cross-section  of  the  outer  ring, 
or  yoke,  portion  will  be  entirely  suffi- 
cient. Some  modification  will  conse- 
quently be  necessary  in  the  width  of 
the  flange  and  ring  used  for  clamping 
the  sheet  iron  within  the  cast  iron 
frame. 
For  the  armature  the  24-slot  punch- 


slot.  The  brush  holders  and  spindles 
of  these  same  articles  may  be  copied. 
A  four-ended  brush  holder,  with  cross 
connections  for  the  spindles,  as  shown 
in  Fig.  47,  will  complete  the  list  of 
special  parts. 

After  assembling  the  field  structure 
with  its  end-sheets  of  fiber  as  in  pre- 
ceding cases,  the  polar  slots  being  filed 
out  smoothly  and  insulated,  the  com- 
pensating winding  is  first  to  be  placed, 
and  this  will  consist  of  four  No.  14 
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wires  in  parallel,  fumbled  in  place 
through  the  narrow  openings,  quite  in 
the  manner  employed  for  stator  coils. 
If  preferred,  the  builder  may  wind  each 
of  these  four  groups  with  a  single  wire, 
then  finally  connect  the  four  separate 
coils  in  parallel  with  each  other.  The 
actual  disposal  of  the  wires  will  pre- 
sent some  difficulty.  Space  for  the 
regular  field  windings  must  be  re- 
served, so  these  extra  coils  must  be 
bent  back  and  around  out  of  the  way. 
Reference  to  Fig.  46  will  indicate  the 
method  to  be  followed.  One  of  the 
coils  may  be  imagined  as  beginning  at 
"A,"  and  passing  through  slot  I,  then 
directly  back  to  the  inner  diameter  of 
the  clamping  ring,  thence  to  slot  24, 
back  to  slot  i,  and  so  on,  until  as  many 
turns  as  possible,  say  four  or  five  of 
the  bundle  of  wires,  have  been  placed, 
then  into  slots  2  and  23,  finally  in  slots 
3  and  22,  each  successively  larger 
spread  of  the  coils  requiring  disposal 
at  a  greater  distance  from  the  center. 
Without  cutting  the  coil,  continuance 
may  be  made,  if  the  builder  chooses, 
into  slots  4  and  9,  then  5  and  8,  6  and  7, 
the  end  being  at  "B."  Since  this  order 
will  require  the  largest  radius  to  be 
first  used,  the  builder  will  decide  for 
himself  whether  this  can  readily  be  ac- 
complished. A  similar  start  is  to  be 
made  in  slot  13,  ending  at  B'  from  slot 
19.  By  connecting  A'  to  B  the  two 
groups  will  be  put  in  series,  then  the 
other  ends  attached  to  terminals  on  the 
connection  board. 

After  these  coils  have  been  placed, 
the  space  remaining  for  the  regular  se- 
ries coils  may  be  seen,  it  being  a  good 
provision  to  make  a  sheet  metal  or 
cardboard  templet  that  will  readily  pass 
over  the  pole  pieces  and  their  protrud- 
ing windings,  then  to  make  the  wind- 
ing-form sufficiently  large  to  fit  them 
all.  If  a  single  wire  is  to  be  used  it 
should  be  No.  8  in  size,  and  then  all 
four  coils  are  to  be  connected  in  series. 
If  preferred,  No.  14  may  be  substituted, 
and  the  coils  connected  in  parallel  with 
each  other.  In  either  case  the  wire  is 
so  stiff  as  to  preclude  the  possibility 
of  bending  the  coils  after  they  are 
wound,  so  the  shape  to  fit  the  curva- 


ture of  the  polar  bore  must  be  intro- 
duced into  the  winding-form  itself. 
Cotton  tapes  laid  in  the  form  before  the 
winding  begins  can  be  used  to  hold 
the  coil  together  while  substituting 
the  final  covering.  The  two  ends  of 
the  field  winding  may  be  led  to  two 
special  terminals  on  the  connection 
board. 

For  the  high  resistance  leads  of  the 
armature,  thin  ribbon  of  German  silver, 
say  3/16"  or  1/4"  wide,  and  .02"  thick, 
in  strips  about  one  foot  long,  with  well 
tinned  ends,  are  to  be  provided  and 
insulated  with  varnished  cambric. 
Each  should  then  be  doubled  in  the 
middle  and  laid  in  the  bottom  of  the  in- 
sulated slot,  the  open  end  being  left 
for  the  connections  as  shown  in  Fig. 
47.  After  placing  the  coils,  which  may 
well  be  of  No.  16  wire,  wound  quite 
in  the  manner  of  any  direct  current 
armature,  their  ends  are  to  be  joined  in 
the  usual  method  for  a  multiple  wind- 
ing. While  these  protruding  ends  may 
be  joined  by  use  of  fine  wire  and  sol- 
der, they  are  also  to  be  further  secured 
by  bending  around  them  and  soldering 
one  end  of  each  of  the  ribbons.  The 
other  ends  of  the  ribbons  are  to  be 
given  a  twist  and  soldered  into  saw- 
cuts  in  the  commutator  segments. 

To  provide  for  the  cross  connections 
of  the  opposite  brush-holder  spindles, 
sheet  copper  ends  joined  together  by 
soldering  a  y8"  diameter  brass  wire 
makes  a  simple  and  light  structure. 
Two  such  are  needed,  one  being  lo- 
cated on  the  inside  surface  of  the  yoke, 
as  seen  in  the  figure,  the  other,  joining 
the  other  two  spindles,  being  just  out- 
side the  yoke.  By  this  means  ample 
clearance  is  obtained.  Flexible  cables 
are  to  join  each  set  of  spindles  with 
terminals  on  the  connection  board. 
Since  there  will  be  in  all  six  terminals 
— two  from  the  main  field  winding,  two 
from  the  compensating  winding,  and 
two  from  the  armature,  and  ready 
means  should  be  adopted  for  connect- 
ing them  as  desired,  a  good  plan  will 
be  to  have  a  fiber  block  on  each  side 
of  the  machine,  each  fitted  with  three 
binding  posts,  one  for  each  circuit.  These 
posts  should  be  of  generous  size. 


the  Handy  Man 


A  Lamp  for  the  Piano* 


A    PIANO    lamp    of    pleasing    and 
practical   design    is    depicted    in 
the  wash  drawing.     The  realization  of 
both  of  these  qualities  is  seldom  found 
in  a  lamp  of  this  type,  for  it  is  not  in- 
frequently the  case  that  practical  utility 
is  sacrificed  for  the  sake  of  artistic  ef- 
fect or  vice  versa.    The  design  offered 
herewith  will  produce  a  lamp  that  may 
be   adjusted 
t  o     clearly 
i  1  1  u  minate 
the    sheet 
of    music 
while    com- 
p  1  e  t  e  1  y 
shield  in 
the  faces  o 
the     musi- 
cians    from 
the     direct 
rays    of 
light;  at  the 
same     time, 

the   lamp   will   prove   an    inconspicuous 
ornament  on  the  top  of  the  piano. 

The  lamp  is  made  of  a  wood  to  match 
or  harmonize  with  that  of  the  piano  case  ; 
the  stock  should  be  ordered  planed  and 
sanded  to  the  required  width  and  thick- 
ness and  the  builder  will  then  have  only 
to  cut  to  the  proper  length,  square  up  the 
ends  and  assemble.  The  dimensions  of 
the  various  parts  comprising  the  lamp 
are  given  in  Fig.  2,  and  the  complete  bill 
of  materials  is  as  follows: 


(O 

(£>) 


2  pieces  3 
4  pieces  2" 


(F) 
(G) 
TO 


long,  i^4"  square, 
long,  2"  wide,  %"  thick. 
2  pieces  6"  long,  i^"  wide,  ^"  thick. 

1  piece  ny-t"  long,  %"  square. 

2  pieces  10"  long,  5"  wide,  y%"  thick, 
i  piece  10"  long,  2"  wide,  y$"  thick. 

(/)      2  pieces  4*^5"  long,  4^"  wide,  %"  thick. 

In  addition  to  the  wooden  stock  enu- 
merated above,  the  builder  will  require 
two  pieces  of  art  glass,  9^2  inches  long  by 
4  yji    inches 
wide    and 
two  pieces 
cut    t  o    the 
shape    and 
size    of    the 
end  pieces  I, 
Fig.  2.     An 
electric 
lamp  key- 
socket, 
bushing 
and   flexible 
cord    with 
plug    at- 
tached will  also  be  required.    The  lamp 
socket  is  mounted  as  shown  in  the  draw- 
ing at  7.    This  mounting  requires  a  strip 
of  ys  inch  sheet  metal  bent  into  an  L  and 
drilled  with  a  hole  to  pass  the  socket 
bushing  in  the  long  portion  and  to  take 
the  round-head  screws  in  the  foot. 

Having  provided  himself  with  the 
necessary  stock  of  materials,  the  builder 
may  proceed  to  prepare  them  for  assem- 
bly. With  reference  to  the  pieces  A,  the 
hole  for  the  dowel  may  be  bored  through 
each  and  the  ends  pointed  as  shown  in 
the  drawing.  The  pieces  of  dowel,  B, 
require  no  description  save  that  one  end 

'This  article  is  one  of  a  series  that  appears  regularly    In    this    magazine,    describing   the    construction    of 
lamps  of  many  different  designs. 
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View    of    Completed   Piano    Lamp. 


(A) 
(B) 


2  pieces  10" 

2  pieces  i^ 

rod. 


long,  %"  square. 
"  long,  l/2n  diameter  dowel 
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of  each  is  rounded  off.  The  posts  C  are 
pointed  at  the  top  and  the  hole  in  each  is 
bored  one  inch  deep  with  a  24  incn  bit  to 
take  the  round  portion  of  the  spreader 
F.  The  square  opening  is  chiseled  en- 
tirely through  each  post  to  take  the  piece 
A.  The  pieces  D  and  E  require  no  com- 
ment other  than  that  a  hole  is  bored  in 
each  of  the  D  pieces  in  order  that  they 
may  be  loaded  with  melted  lead  so  that 
the  lamp  will  not  tip  over  when  assem- 
bled. The  hole  in  each  piece  should  be 
as  large  as  it  can  be  made  without  split- 
ting the  wood. 

The  piece  F  is  doweled  at  each  end 
as  shown  in  the  drawing  and  the  diam- 
eter of  the  rounded  portion  should  be  a 
full  24  inch,  in  order  that  it  may  be  a 
tight  fit  into  the  hole  in  the  piece  C.  The 
side  pieces  G  are  of  thin  stock  suitable 
for  scroll  saw  work  and  in  Fig.  i  is  sug- 
gested a  design  for  the  side  of  the  lamp 
as  well  as  one  for  the  end  pieces  7.  The 
latter  are  of  heavier  material  than  the 
sides,  as  the  reader  will  note.  The  top 
piece  H,  is  likewise  of  l/4  inch  stock. 

After  the  design  has  been  cut  out  of 


the  sides  and  ends,  the  builder  may  pro- 
ceed with  the  assembly.  The  top  piece 
of  the  lamp  shade  is  to  be  secured  to  the 
ends  with  glue  and  very  slender  brads 
and  its  edges  given  the  proper  bevel  in 
order  that  the  sides  will  fit  nicely  when 
they  are  adjusted  in  position.  The  lat- 
ter are  likewise  secured  with  glue  and 
brads.  The  art  glass  may  next  be  placed 
in  position  within  the  shade  and  in  this 
operation  the  builder  will  require  a  few 
strips  of  thin  wood.  The  lamp  socket 
may  then  be  affixed  and  attention  given 
to  the  base  of  the  lamp.  Reference  to 
the  various  drawings  in  Fig.  i  will  make 
this  assembly  quite  clear.  The  feet  D 
are  secured  to  the  pieces  E  with  glue  and 
nails  after  they  have  been  filled  with 
lead  as  mentioned  previously.  The  posts 
C  are  either  nailed  or  screwed,  prefer- 
ably the  latter,  to  the  bases  and  the 
spreader  rod  F  is  secured  with  glue  as 
the  complete  base  is  set  up  on  a  flat 
board  to  insure  perfect  alignment  of  the 
various  parts.  When  the  base  has  been 
assembled  and  the  glue  dried,  the  shade 
may  be  suspended  between  the  arms  A 


3(i(f]uTtd  dts/yn  for  sides 


Jksign 


Scak  of  inches 


/      t      3      4      /      6       7      3      9      10     II     /Z      13    Ik 
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Drawings   of  Completed  Lamp   showing   Method   of   Assembling. 


MODERN   MECHANICS 


115 


.Zfefc/fif  of  Lamp  — 


Details   of   Parts   of  Piano  Lamp. 


by  passing  the  short  dowels  B  through 
the  holes  in  the  arms  and  into  those  in 
the  ends  of  the  shade. 
The  woodwork  may  be  finished  in  any 


manner  desired  and  it  is  only  necessary 
to  suggest  that  the  staining  and  varnish- 
ing  should  be  done  before  the  art  glass 
has  been  put  in  place. 


HOW  GOLD  LEAF  IS  MADE 

The  metal  worked  by  the  "gold  beat- 
ers" comes  to  them  in  wide  bars  or  nug- 
gets. It  must  be  weighed,  melted  and 
made  into  inch-wide  ribbons  before  the 
beating  begins.  The  ribbon  is  then  cut 
into  inch  squares  and  beaten  with  a  ham- 
mer wielded  by  a  stalwart  workman. 
When  each  leaf  has  been  beaten  thin  it 
is  transferred  to  a  mold,  where  it  is 
beaten  again  for  a  period  of  four  hours. 
The  beating  is  accomplished  by  means 
of  a  wooden  hammer  weighing  from 
seven  to  eighteen  pounds  on  a  sheepskin 
cushion  resting  on  a  granite  block. 

The  gold  beaten  is  usually  twenty-two 
or  twenty-three  karats  fine.  A  little 
alloy  of  copper  or  silver  is  added  to 
make  it  spread.  It  would  be  impossible 
for  the  beaters  to  handle  absolutely  pure 
gold. 

Gold  leaf  is  packed  more  by  the  aid  of 
the  breath  than  that  of  the  hands.  The 
operation  of  transferring  a  sheet  of  al- 
most transparent  gold  leaf  from  one 
place  to  another  is  of  such  delicacy  that 


it  is  possible  to  accomplish  it  only  by 
a  slight  puff  of  the  breath.  The  packers 
are,  for  the  most  part,  girls  to  whom, 
after  the  beating  of  the  gold,  the  leaf  is 
handed. 

The  girls  lift  the  unshaped  leaf  from 
the  mold  with  a  pair  of  wooden  pincers, 
flatten  it  out  on  a  sheepskin  cushion  by 
gently  blowing  on  it,  cut  it  into  a  per- 
fect square,  place  it  between  the  leaves 
of  the  book,  and  flatten  it  out  with  the 
breath.  A  book  consists  of  twenty-five 
leaves,  and  a  skilled  operator  can  pack 
seventy  books  in  a  day. 


THE  BEEDLE  FAN 

This  is  an  English  invention,  in  which 
the  revolving  blades  are  made  with 
curved  surfaces,  of  a  peculiar  form, 
which  impel  the  air  in  a  direction  par- 
allel to  the  axis  of  the  fan.  It  is  said 
that  virtually  the  whole  power  is  utilized 
in  making  the  air  "travel,"  and  very  lit- 
tle in  simply  churning  it  up.  It  is  be- 
lieved that  the  invention  may  find  prac- 
tical application  in  the  propellers  of 
ships  and  aeroplanes. 


Apparatus  for  a  Spectacular  Vaudeville  Act* 


THE  present  article,  which  deals 
with  the  high  tension  condenser 
to  be  used  in  connection  with  the 
apparatus  previously  described,  is  the 
concluding  instalment  of  the  series  on 
the  making  of  the  high  frequency  trans- 
former outfit.  The  next  instalment  will 


an  up-to-date  electrical  act  for  the  stage. 
Before  proceeding  with  the  descrip- 
tion of  the  condenser,  it  may  be  well  to 
state  that  this  particular  feature  of  the 
outfit  presents  many  difficulties  in  its  de- 
sign in  view  of  the  fact  that  the  conden- 
ser is  to  be  subjected  to  much  rough 


Complete    Condenser,    Showing    Method    of    Connecting. 

be  devoted  to  detailed  instructions  fcr  handling  and  moving  about.  The  data 
setting  up  and  operating  the  apparatus  offered  herewith  is  for  a  condenser  hav- 
covered  in  this  and  nrecedinp-  articles,  inp1  crlass  nlates  fnr  ir«  rh'pWtnV  K,,*-  *u« 


covered  in  this  and  preceding  articles. 
Subsequent    numbers    of    the   magazine 


ing  glass  plates  for  its  dielectric,  but  the 
author  would  suggest  that  this  material, 


will  present  the  constructional  features     while   highly  satisfactory   for  use  in  a 


of   various    other   instruments   and    de- 
vices to  be  used  in  the  presentation  of 


*  This  article  is  one  of  a  series  that  has  appeared 
in  the  September,  October,  November  and  December 
issues  of  POPULAR  ELECTRICITY  AND  MODEBN  ME- 
CHANICS. 


116 


condenser  to  be  used  in  but  one  place,  is 
obviously  subject  to  breakage  and  is  at  a 
further  disadvantage  from  point  of 
weight.  Its  use  is  suggested  in  the  pres- 
ent paper  merely  because  the  stock  is 
readily  obtained  and  this  at  a  low  figure. 
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Sheet  mica,  while  several  times  as  cost- 
ly, is  far  superior  in  every  way  and  its 
use  is  strongly  recommended  to  those 
who  feel  that  the  extra  expense  is  justi- 
fied by  the  advantages  gained. 

For  the  condenser  proper,  120  sheets 
of  8  by  10  inch  photogpaphic  glass  will 
be  required.  This  glass,  in  the  form  of 
discarded  negatives,  may  be  obtained 
from  almost  any  photographer  for  a 
small  sum.  In  addition  to  the  plates 
above-mentioned,  the  builder  will  require 
some  24  plates  additional  to  serve  as 
cover  glasses  for  each  condenser  unit. 
A  few  extra  plates  to  replace  possible 
broken  or  defective  ones  will  not  be 
amiss. 

The  first  operation  will  be  to  clean  the 
emulsion  from  the  glasses  and  this  is 
readily  done  by  soaking  the  plates  in  hot 
water.  It  is  not  essential  that  the  plates 
be  made  perfectly  clean  of  the  emulsion 
if  the  plates  have  all  been  developed  and 
the  silver  dissolved,  but  it  is  desirable 
to  get  the  surface  and  particularly  the 
edges  for  a  space  of  an  inch  or  more 
as  clean  as  possible.  The  plates,  when 
cleaned  and  dried,  are  to  be  placed  in  a 
warm  oven  prior  to  having  the  metallic 
coating  of  tinfoil  placed  on  each  side. 

This  coating  is  of  the  heavy  foil  used 
by  florists  and  may  be  obtained  in  strips 
48  inches  long  and  6  inches^  wide  at 
almost  any  florist's  shop.  It  comes  in 
packages  of  one  pound  and  averages 
some  five  strips  to  the  package.  The 
foil  should  be  straightened  out  and  cut 
off  into  rectangles  6  by  8  inches  in  size 
in  order  that  when  secured  to  the  glass  it 
will  leave  a  margin  of  an  inch  all  around. 


The  condenser  is  made  up  into  units 
of  ten  plates  each  and  each  plate  is  to  be 
coated  on  both  sides  with  the  tinfoil.  In 
all  there  will  be  12  units  connected  up 
as  shown  in  Fig.  13,  that  is,  two  sets  of 
six  units  each  connected  series-multiple. 

To  coat  the  plates  the  builder  should 
provide  a  lump  of  beeswax  and  a 
"pounce"  made  by  enclosing  a  wad  of 
cotton  within  a  soft  cloth.  A  warm 
plate  is  taken  from  the  oven  and  laid 
upon  a  cloth-covered  table  top.  The 
lump  of  beeswax  is  rubbed  lightly  across 
its  surface  to  provide  a  thin  and  even 
coating.  A  sheet  of  tinfoil  is  immediate- 
ly placed  in  the  centre  of  the  glass  and 
rubbed  into  close  contact  with  the 
pounce,  starting  at  the  centre  and,  with 
a  circular  motion,  working  out  toward 
the  edges.  This  will  result  in  a  perfect 
union  of  glass  and  foil  at  all  points.  The 
plate  is  immediately  reversed  and  the 
other  side  coated  in  like  manner  before 
the  plate  gets  too  cold  to  melt  the  wax. 
The  remainder  of  the  plates  are  to  be 
treated  in  a  similar  manner  when  they 
are  ready  for  the  connecting  lugs,  after 
having  had  their  edges  dipped  in  melted 
wax  far  enough  to  cover  the  edges  of 
the  foil  for  a  space  of  an  inch  or  so  to 
prevent  brush  leakage. 

The  lugs  are  of  thin  copper  ribbon, 
tinned  at  one  end  and  affixed  electrically 
to  the  tinfoil  at  alternate  ends  on  both 
sheets  of  foil  with  a  deft  application  of 
the  soldering  copper.  A  little  practice 
on  a  scrap  plate  will  soon  enable  the 
worker  to  master  the  operation  of  sol- 
dering the  copper  to  the  foil  without 
(Continued  on  page  120) 
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Showing   Method   of    Assembling   Plates    of    Condenser   with    Lugs   Projecting.      Also   View   of    Single 
Plate  of  Glass  with  Tinfoil  in  Position. 


Practical  Etjgjro  Therapy 


Application  of  Various  Currents"1 


WE  have  learned  in  previous  arti- 
cles what  the  various  kinds  of 
electric  currents  are,  how  they  are  pro- 
duced and,  in  a  measure,  how  they  are 
applied.  In  the  present  instalment,  the 
application  of  the  high  frequency  or  os- 
cillatory electric  current  will  be  under 
consideration.  An  explanation  of  the 
characteristics  of  this  form  of  current 
was  given  in  the  October  number  of  this 
magazine  as  were  also  suitable  analogies 
illustrating  the  principles  of  electromag- 
netic induction.  The  matter  will,  there- 
fore, not  be  reiterated  here  and  it  is  as- 
sumed, in  offering  this  article,  that  the 
reader  is  familiar  in  general  with  the  ac- 
tion of  alternating  electric  currents. 

In  the  accompanying  illustration,  Fig. 
15,  a  diagram  of  an  oscillatory  circuit  is 
given.  At  the  left,  the  reader  will  note 
the  primary  of  a  high  tension  transform- 
er. This  instrument  takes  the  alternat- 
ing current  from  the  line  wires  at  the 
voltage  commonly  employed  for  lighting 
purposes  and  steps  it  up  to  a  value  of 
perhaps  several  thousand  volts  on  the 
secondary  or  right  hand  side  of  the  first 
figure  in  the  drawing.  From  this  point 
on,  the  reader  will  see  the  true  oscillatory 
circuit  which  comprises  a  spark  gap, 
represented  by  the  two  small  circles,  the 
condenser,  represented  by  the  heavy 
black  lines,  and  the  primary  of  a  high 
frequency  transformer  at  the  extreme 
right  in  the  drawing. 

The  condenser  is  a  device  for  storing 
electric  energy  at  high  pressure  or  volt- 
age and  in  this  diagram  it  is  shown  in 


*  Continued   from   the   December   issue   of  POPULAR 
ELECTRICITY    AND    MODERN    MECHANICS. 


such  a  position  that  it  will  take  the  high 
voltage  from  the  secondary  of  the  trans- 
former and  store  it  up  until  the  pressure 
becomes  so  great  that  the  current  leaps 
across  the  spark  gap  in  a  succession  of 
crashing  discharges.  While  this  dis- 
charge occurs,  the  current  is  surging 
back  and  forth  through  the  circuit  of  the 
condenser,  gap  and  primary  of  the  high 
frequency  transformer  at  a  speed  or  fre- 
quency of  perhaps  hundreds  of  thou- 
sands of  times  per  second.  This  high 
frequency  current  will  be  maintained  in 
the  circuit  as  long  as  current  is  supplied 
to  the  primary  of  the  low  frequency  or 
step-up  transformer  for  the  latter  in- 
stantly restores  the  charge  in  the  con- 
denser as  fast  as  it  discharges  through 
the  oscillatory  circuit.  The  current  in  this 
circuit  is  flowing  at  approximately  the 
voltage  of  the  transformer  secondary 
and  for  certain  purposes  in  electro-ther- 
apy, it  is  desirable  to  employ  a  much 
higher  potential.  This  desirable  feature  is 
readily  obtained  by  applying  the  trans- 
former principle  once  more  and  adding  a 
secondary  coil  of  many  turns  of  fine  wire 
to  the  primary  coil  of  the  high  frequency 
transformer.  In  this  case,  however,  no 
iron  core  is  used,  for  its  employment 
would  retard  rather  than  assist  the  trans- 
former action  where  high  frequency  cur- 
rents are  involved.  The  top  of  the  sec- 
ondary winding  is  connected  with  a  ball 
discharger  from  which  sparks  may  be 
drawn  or  to  which  the  connecting  cords 
leading  to  electrodes  may  be  attached. 

The  high  frequency  current  is  finding 
a  most  important  place  in  the  field  of 
electro-therapy  at  the  present  day  and  its 
use  in  many  of  the  familiar  ailments  has 
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proven  very  beneficial.  The  current  pos- 
sesses the  most  peculiar  properties  and 
while  a  thorough  discussion  of  its  char- 
acteristics from  a  medical  standpoint 
cannot  be  given  in  the  present  article 
owing  to  lack  of  space,  still  it  is  believed 
that  a  mere  sketch  of  some  of  its  inter- 
esting points  will  not  be  out  of  place. 

Many  years  ago  it  was  learned  that 
if  an  alternating  electric  current  be  in- 
creased in  its  frequency  to  a  point  far 
beyond  that  used  for  commercial  pur- 
poses, the  current  could  be  applied  to  the 
human  body  at  voltages  that  would  or- 
dinarily cause  serious  shock  or  perhaps 
death.  By  increasing  the  frequency  of 
the  current  beyond  100,000  cycles  per 
second,  the  current  was  rendered  prac- 
tically painless  when  applied  to  the  body 
and  its  presence  was  not  accompanied 
by  the  characteristic  muscular  contrac- 


Fi£.   IB.— Diagram  of  an   Oscillatory  Circuit. 

tive  effects  of  the  low  frequency  alter- 
nating and  the  direct  currents.  This  dis- 
covery practically  revolutionized  medi- 
cal electricity  as  it  permitted  the  inves- 
tigators to  make  bolder  strides  into  the 
future  and  to  bring  to  light  many  facts 
of  inestimable  value  to  modern  electro- 
therapy. 


A  FREAK  OF  LIGHTNING 

A  vivid  flash  of  lightning  closely  fol- 
lowed by  a  sharp  clap  of  thunder  and  a 
report  from  the  switchboard  like  a  pistol 
shot,  startled  the  telegraph  operator  and 
other  clerks  who  had  just  reached  the 
office  and  were  getting  books  and  reports 
in  readiness  for  the  day's  work. 

The  cashier  turned  to  the  safe,  as  he 
had  done  every  morning  for  months,  and 
began  to  twirl  the  knob,  setting  it  on  the 
numbers  which  had  opened  it  hundreds 
of  times.  He  was  astonished  when  it 
did  not  open  the  first  time  and  after  re- 
peated failures,  called  the  agent.  Numer- 
ous draymen  were  waiting  at  the  win- 
dow for  freight  bills,  and  the  bills  were 
in  the  safe,  which  could  not  be  opened 
on  the  combination  that  had  so  long  been 
used  without  a  hitch. 

The  cashier  made  duplicate  bills  from 
office  records  and  cleared  the  office  of 
draymen  while  the  agent  continued  his 
efforts  with  the  lock  without  result.  Fin- 
ally he  decided  on  a  system.  Knowing 
the  lock  contained  three  tumblers,  he 
used  the  old  numbers  on  all  but  one, 
skipping  to  the  next  figure  and  repeating 
this  with  each  tumbler,  but  still  it  would 


not  open.  He  was  about  ready  to  wire 
the  superintendent  for  authority  to  have 
the  door  drilled  open,  when  he  decided 
to  try  it  once  more,  and  using  the  first 
and  last  figures  of  the  combination  and  a 
new  figure  for  the  middle  tumbler,  the 
bolt  clicked  in  the  notches  and  the  door 
was  opened. 

On  examination  it  was  found  that 
lightning  had  struck  the  safe  doing  no 
damage  except  to  knock  loose  a  spring 
that  held  a  shoulder  in  position  on  the 
middle  tumbler,  leaving  it  free  on  the 
stem  of  the  knob.  It  was  only  by  mere 
accident  that  the  middle  tumbler  was 
stopped  in  the  right  place  on  the  last 
trial. 


The  propellers  of  aeroplanes  such  as 
are  used  in  the  present  European  war 
may  be  made  of  selected  ash,  which  is 
both  strong  and  light  and  will  not  split 
under  vibration  or  shock,  or  of  built-up 
layers  of  spruce  with  mahogany  centers. 
The  framework  of  the  machines,  too,  is 
generally  made  of  wood,  spruce  being 
much  used  on  account  of  its  straight 
grain  and  freedom  from  hidden  defects. 


Electroculture  Shows  Good  Results 


T 


HE  latest  reports  from  experiment-     experiment  shows  that  although  the  sea- 
ers  who  are  carrying  on  research     son  was  unusually  dry,  all  of  the  vege- 
in  the  electrical  stimulation  of  plant  life     tables   and   farm   crops   planted   in   the 


in  various  parts  of  the  world  offer  con 
elusive  evidence  of  success.  In  practi- 
cally every  experiment  the  period  of  ma- 
turity has  been  notably  lessened,  while 
the  quality  of  every  crop  treated  has 
been  greatly  improved. 

More  to  the  point,  however,  is  the  fact 
that  the  yield  has  been  increased  without 
exception.  In  one  case  reported,  the  in- 
crease was  just  about  40  per  cent,  in  a 
plot  of  electrically-forced  strawberries, 


electrified  area  developed  an  unprece- 
dented growth  even  when  compared  to 
favorable  weather  conditions  by  the  ordi- 
nary method. 

As  an  example :  musk  melon  seeds 
planted  the  eight  of  June  ripened  in  a 
little  over  eight  weeks  and  with  such  re- 
markable evenness  that  all  the  melons 
were  marketed  in  six  days.  The  yield 
was  365  perfect  melons  from  a  plot 
twenty  feet  square  or  over  40,000  per 


as  against  an  adjoining  plot  untreated,     acre.    But  even  of  more  importance  than 


In  the  same  test,  beets  were  increased  in 
yield  30  per  cent.,  cucumbers  19  per  cent, 
and  tomatoes  20  per  cent. 

However,  the  increase  in  profits  to  the 


the  heavy  yield  of  salable  fruit,  was  the 
fact  that  they  were  on  the  market  before 
other  local  melons,  and  as  they  matured 
in  a  few  days  they  were  all  sold  before 


commercial    producer    does    not    lie    so     ordinary  stock  came  on  the  market. 


much  in  the  matter  of  greater  yield  as  in 
the  advanced  maturity  which  places  the 
product  on  the  market  earlier  and  so 


In  all  of  the  experiments  reported  it 
was  found  that  fruit,  vegetables  and 
flowers  grew  faster,  to  a  greater  size  and 


with  electricity.  Those  who  have  ap- 
plied the  electrical  treatment  in  crop 
production  find  their  crops  mature  about 
a  month  in  advance  of  the  ordinary 
season. 


commands  a  higher  price.  A  peck  of  of  a  better  quality,  when  thus  fertilized 
tomatoes  in  advance  of  the  regular  sea- 
son when  the  market  is  not  overstocked, 
is  worth  more  in  net  profit  than  a  bar- 
rel later  on  when  every  tomato  field  is 
sending  fruit  to  the  market  by  the  ton. 

In  a  recent  Chicago  truck  garden  ex- 
periment, posts  eight  feet  high  were  set 
twelve  feet  apart  about  the  plot  to  be 
electrified.  From  these  posts  wires  were 
stretched  taut  both  ways,  making  over- 
head squares  twelve  by  twelve  feet.  The 
network  of  wires  was  electrified  in  the 
manner  described  in  recent  issues  of  this 


magazine. 
A  report  made  for  the  first  year  of  the 


APPARATUS  FOR  A  SPECTACU- 
LAR VAUDEVILLE  ACT 

(Continued  from  page  117) 
melting  the  latter.  The  drawings  in  Fig. 
14  illustrate  the  location  of  the  connect- 
ing lugs  and  also  the  way  in  which  ten 
plates  are  piled  one  on  top  of  the  other 
to  form  a  complete  unit.  This  assen> 
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bling  having  been  done  with  the  entire 
lot  of  plates,  the  projecting  lugs  may  be 
clamped  with  the  pliers  and  soldered  to 
short  lengths  of  copper  ribbon  ready  for 
connection  with  the  bus-bars  of  the  con- 
denser. The  plates  of  each  unit  should 
be  bound  with  tape  to  afford  mechanical 
strength  and  ease  of  handling.  A  plain 
piece  of  glass  is  placed  on  either  side  of 
each  unit  under  the  binding  tape. 

The  twelve  units  are  to  be  assembled 
in  a  strong  wooden  case  and  each  unit 
should  be  separated  from  its  neighbor 
by  strips  of  wood  covered  with  felt.  Con- 
nections are  made  as  shown  in  Fig.  13, 
to  bus-bars  consisting  of  several  strips 
of  copper  ribbon  fastened  together.  The 
connections  with  the  outside  of  the  case 
are  by  means  of  heavy  flexible  cables 
made  by  binding  a  number  of  strands  of 
fine  insulated  copper  wire  under  one 
cover  as  described  in  a  previous  article. 


A  SLOT  MACHINE  FOR  NEWS- 
PAPERS 

After  all  the  devices  to  which  we  have 
been  accustomed  in  the  various  slot  ma- 
chines, not  only  for  making  sure  that  the 
wares  will  not  be  delivered  until  a  coin 
has  been  inserted,  but  to  reject  all  coins 
that  are  not  the  proper  denomination  as 
well  as  all  slugs,  we  are  indeed  sur- 
prised at  the  simple  innovation  of  a 
Greek  lad  in  San  Pedro,  California.  He 
goes  so  far  in  showing  his  trust  in  the 
public  that  he  has  established  racks  of 
wire  on  the  telegraph  and  electric  light 
poles  at  the  main  corners  of  the  town, 
so  arranged  as  to  hold  a  number  of 
newspapers  in  such  a  position  that  the 
upper  half  of  the  front  page  may  be 
read  by  all  who  pass,  thus  arousing  their 
interest  in  the  contents  of  the  rest  of 
the  columns  hidden  from  view.  The 
purchaser  merely  drops  one  cent  in  the 
slot  in  a  small  red  leather  box  attached 
to  the  pole  just  above  the  rack. 

At  first  the  trustful  Greek  did  not  even 
have  a  lock  on  the  small  boxes,  but  the 
raids  of  the  small  boys  of  other  denomi- 
nations soon  reduced  the  funds  in  the 
"slot  machines"  faster  than  he  could  get 
around  to  collect  them.  It  is  a  fact — and 


one  that  has  caused  much  comment — 
that  few  people  try  to  cheat  the  boy  who 
has  inaugurated  this  convenient  and 
silent  system  of  selling  papers,  either  by 
taking  the  papers  without  even  making 
a  pretense  of  putting  in  a  coin,  or  by 
pretending  to  slip  a  penny  into  the  slot. 
If  all  of  our  papers  were  sold  on  this 
system  of  trusting  the  public  we  would 
not  be  bothered  with  a  great  amount  of 
shouting  on  the  streets. 

ELECTRIC  EQUIPMENT  OF  THE 
PANAMA  CANAL 

Nearly  two  thousand  special  drawings 
were  required  in  the  fabrication,  and 
there  were  also  involved  the  following 
unusual  quantities  of  materials  in  the 
electric  equipment  of  the  Panama  Canal : 

Special   slate   bases 1,300 

Small  castings  160,000 

Screw  machine  parts 1,200,000 

Copper  rod  and  bar 58,000  ft. 

Asbestos   lumber    9,ooo  sq.  ft. 

New  patterns    650 

New  jigs,  templates,  tools,  etc..  625 

Porcelain  parts   18.000 

Special  bus  supports 6,800 

Gal.  pipe   (framework) 21,000  ft. 

Special  gears   2,390 

Special  instruments  640 

Miscellaneous  sherardized  pieces  300,000 

Cases   for  boxing 4.150 

The  combined  weight  of  the  central- 
ized control  boards  for  Gatun,  Pedro 
Miguel,  and  Miraflores  is  about  39  tons. 
In  their  construction  there  is  employed: 


More  than  2*4  miles  of  interlocking  rod; 
About   six   million   feet   of   control   leads- 
made  up  in  5  and  8  conductor  cables; 
732  indicator  motors; 
464  control  switches. 


All  of  the  lock  machinery  motors,  con- 
trol panels,  centralized  control  boards, 
power  station  generating  apparatus, 
switchboards,  transmission  line  substa- 
tion equipments,  coaling  stations,  and 
practically  the  entire  electrical  equip- 
ment for  the  wharf  terminal  cranes  and 
for  the  extensive  permanent  repair  ma- 
chine shops  were  manufactured  by  the 
General  Electric  Company. 


Recent  Novel  Patents 


Apparatus  for  Cutting  Butter 

One  of  the  most  unique  patents  that  have  been 
granted  within  the  last  few  months  is  an  apparatus 
for  cutting  butter.  It  consists  of  two  hinged  mem- 
bers sharpened  on  one  edge  and  fitted  with  handles. 
The  two  members  can  be  so  spaced  as  to  form  any 
desired  angle  and  held  in  that  position  by  a  connect- 
ing member. 


Life-Saving  Apparatus 

Of  the  many  inventions  for  life  saving  at  sea, 
that  of  a  New  York  inventor  is  among  the  most 
interesting  ones.  As  shown  in  the  illustration  it 
is  an  odd  shaped  suit  that  is  worn  by  persons  to 
enable  them  to  float  in  the  water.  A  life  ring  is 
placed  around  the  neck  portion  to  prevent  the  suit 
from  capsizing.  The  head  of  the  wearer  is  held 
above  water  and  is  protected  by  a  hood. 


A  Needle  Threader 

In  one  of  the  accompanying  illustrations  is  shown 
a  simple  needle  threader  that  has  been  patented  by 
an  Oklahoma  inventor.  It  consists  of  a  member 
that  has  a  groove  on  one  side  in  which  to  place 
the  needle  which  is  then  firmly  held  by  a  springy 
metal  strip;  the  thread  being  passed  through  a  hole 
in  the  back  of  the  member  and  passing  through  the 
eye  of  the  needle  held  in  the  groove.  Of  course, 
the  walls  of  the  hole  gradually  converge  as  they 
approach  the  eye  of  the  needle. 


Cream  Massage  Device 

In  order  to  facilitate  the  application  of  massage 
cream,  a  Chicago  inventor  has  patented  the  device 
shown  in  one  of  the  sketches.  It  consists  of  a 
massage  member  to  which  is  connected  a  collapsible 
massage  cream  container  by  means  of  a  tube.  As 
the  massage  member  is  employed  on  a  patient's  face, 
a  slight  pressure  on  the  collapsible  tube  supplies 
the  cream  in  any  quantity  desired. 


Pineapple-Eye  Snip 

A  New  England  inventor  has  been  granted  patent 
rights  on  an  implement  for  removing  the  eyes  of 
pineapples.  As  shown  in  the  illustration,  this  device 
is  very  much  the  same  as  a  pair  of  ordinary  pliers, 
with  the  one  exception  that  the  jawlike  portion  is 
sharpened  so  that  the  two  members  can  be  pushed 
into  a  pineapple  and  then  brought  together  in  order 
to  remove  the  eye. 

A  Drinking  Cup 

A  very  clever  form  of  drinking  cup  has  recently 
been  patented  by  a  West  Virginian  inventor.  As 
shown  in  the  illustration,  this  cup  consists  simply  of 
two  sections  held  together  by  metal  eyelets  in  such 
a  manner  that  normally  the  cup  is  absolutely  flat. 
When  it  is  desired  for  use,  one  section  is  turned 
around  so  as  to  form  a  cone-like  container. 


A  Clever  Electrical  Instrument 

To  an  Austrian  inventor  an  American  patent  has 
been  granted  for  an  electrical  measuring  device  shown 
in  one  of  the  illustrations.  This  device  is  termed 
an  Electric  Capacitative-Inductive  Coupling.  While 
the  exact  use  to  which  this  instrument  can  be  put 
is  not  made  clear  in  the  patent  papers,  the  commend- 
able feature  of  the  device  is  the  mechanical  con- 
struction. It  will  be  noted  that  as  the  handle  is 
turned,  the  coil  is  lowered  and  the  condenser  strips 
in  the  center  are  spread  further  apart  from  each 
other. 


A  Toy  Motor-Boat 

A  New  York  inventor  has  succeeded  in  obtaining 
a  patent  on  a  rather  novel  toy  in  the  form  of  a 
motor-boat  driven  by  a  rubber  band  motor.  As 
shown  in  the  illustration,  the  top  consists  of  a  light 
hull  with  such  ornamentation  as  smokestacks  in  order 
to  give  it  a  realistic  appearance,  as  well  as  a  rubber 
band  motor  under  the  hull  driving  a  large  propeller. 
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Glass  Cutting  Tool 

To  facilitate  the  cutting  of  glass  in  any  desired 
shape  an  inventor  has  patented  the  device  shown  in 
one  of  the  accompanying  sketches.  It  consists  of 
a  base  on  one  side  of  which  is  a  metal  groove  that 
holds  a  sliding  portion  to  which  is  attached  a 
straightedge.  As  will  be  noted,  the  straightedge  can 
be  adjusted  to  any  angle  by  loosening  the  set  screw. 
The  sliding  member  is  made  in  the  shape  of  a  pro- 
tractor and  graduated  accordingly.  On  the  straight- 
edge slides  a  member  holding  a  piece  of  marking 
chalk.  In  use,  the  straightedge  is  set  at  right 
angles  and  its  sliding  member  is  moved  to  the  de- 
sired width.  By  sliding  the  straightedge  at  right 
angles  a  chalkline  is  drawn  on  the  glass. 


Device  for  Pulling  On  Shoes 

A  Canadian  inventor  has  just  secured  patent  rights 
on  a  device  for  pulling  on  shoes.  The  device  con- 
sists of  stationary  and  pivoted  members  so  fastened 
that  the  latter  may  be  given  an  upward  movement 
by  pulling  on  a  lever.  In  pulling  the  movable  mem- 
ber upwards,  a  lower  wedge-shaped  portion  also  gives 
it  a  sideway  movement  so  as  to  form  a  grip  with 
the  stationary  member. 


A  Shoe  Attachment 

Among  the  many  recent  patents  granted  for  articles 
of  Winter  use  is  a  simple  attachment  that  may  be 
fastened  to  any  shoe  by  means  of  a  simple  strap. 
The  attachment  consists  of  two  metal  pieces  crossing 
each  other  with  spikes  on  the  undersides  in  order 
to  permit  of  sure  footing  on  ice.  A  back  strap 
is  provided  for  holding  the  attachment  in  the  rear 
while  a  strap  with  a  buckle  is  fastened  around  the 
toe  portion  of  the  shoe  for  holding  the  front. 

Device  for  Drawing  Circles 

A  simple  device  for  drawing  circles  is  the  sub- 
ject of  a  patent  that  has  been  secured  by  a  Michigan 
inventor.  This  device  is  exceedingly  simple,  consist- 
ing of  a  center  member  for  holding  a  swinging  arm, 
the  arm  portion,  a  clamp  sliding  on  the  arm  and 
holding  the  writing  member,  and  lastly,  the  writing 
member.  The  arm  is  graduated  and  it  is  only  neces- 
sary to  move  the  clamp  to  the  desired  degree  to 
secure  a  circle  of  any  radius  within  limits. 


Paper  Box  for  Mailing  Purposes 

In  order  to  meet  the  demand  for  a  safe  method 
of  shipping  eggs  by  parcel  post  a  patent  has  been 
taken  out  for  a  paper  box  by  a  New  York  inventor. 
As  will  be  seen  in  the  sketch,  this  box  is  designed 
much  along  the  same  lines  as  the  usual  egg  boxes 
fitted  with  partitions.  However,  it  has  a  double 
wall  in  order  to  take  up  shocks.  Furthermore,  a 
metal  strip  fastened  to  the  front  of  the  box,  passes 
through  a  slot  in  the  lid  of  the  box  when  the  latter 
is  closed  and  can  be  bent  back  to  secure  it  in  place 
during  shipment. 


Novel  Shears 

A  Michigan  inventor  has  recently  patented  a  de- 
sign of  shears  possessing  many  unique  features  and 
advantages  over  existing  types.  As  will  be  seen  in 
the  illustration,  the  shears  consist  of  two  blades  of 
the  usual  variety,  a  wheel  member  to  which  one  of 
the  blades  is  connected,  and  a  handle.  As  the 
shears  are  pushed  along  on  a  surface,  the  upper 


blade  is  given  a  cutting  movement  through  the  rota- 
tion of  the  wheel  to  which  it  is  connected.  Adjust- 
ments are  provided  for  regulating  the  length  of  the 


cut.     Obviously,  such  shears  make  it  a  simple  matter 
to   cut  through  fabrics  of  all  kinds. 


Mailing  Bag  for  Bottles 

A  New  York  inventor  has  recently  secured  a  patent 
on  a  novel  mailing  bae  for  bottles,  which  is  shown 
in  the  illustration.  It  consists  simply  of  a  bag  made 
of  waterproof  material  and  which  may  be  closed  by 
drawstrings  at  the  top.  A  smaller  inner  bag  is  also 
employed  and  between  this  and  the  outer  bag  is  a 
space  filled  with  suitable  material  for  protecting  the 
glass  bottle  from  breakage.  The  material  will  also 
absorb  the  contents  of  the  bottle  should  it  be  acci- 
dentally broken.  One  feature  of  the  bag  to  which 
the  inventor  calls  particular  attention  is  that  the 
bottle  stopper  is  held  firmly  in  position  by  the  upper 
portion  of  the  bag  closing  over  it. 


A  Coaster  Sled 

A  sled  of  entirely  new  design  is  the  subject  of 
a  patent  granted  to  a  Pennsylvania  inventor.  The 
sled  consists  simply  of  a  board  in  which  two  holes 
for  gripping  with  the  hands  are  provided,  a  single 
runner  and  the  necessary  framework.  Inasmuch  as 
the  sleigh  has  but  one  runner,  its  operation  requires 
considerable  skill,  while  on  the  other  hand,  it  will 
probably  develop  greater  speed  and  r>rovide  more 
enjoyment  than  the  usual  type.  The  rider  sits  on 
the.  board  firmly  holding  each  side  and  balancing 
himself  while  coasting  down  the  hill.  One  novel 
feature  is  that  the  framework  can  be  folded  up  and 
the  sled  carried  without  difficulty. 
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Reference  Book  on  Modern  Motor 
Cars 

Under  the  title  of  "The  Modern  Motor 
Car"  there  has  been  published  a  most  ex- 
cellent work  of  refarence  on  the  modern  auto- 
mobile and  everything  pertaining  to  auto- 
mobile engineering. 

Even  a  casual  glance  through  the  many 
pages  of  this  work*  does  not  fail  to  reveal 
that  the  subject  is  covered  in  a  thorough  and 
understandable  manner.  Another  feature  that 
is  immediately  noticed  is  that  the  various 
phases  in  automobile  engineering  are  con- 
sidered in  proper  sequence — a  point  in  favor 
of  the  book  if  it  is  to  be  employed  as  self- 
instructor  on  the  subject.  Briefly,  the  work 
covers  its  field  in  five  parts,  as  follows:  The 
gasoline  engine,  carburetors  and  carburetion, 
piling  systems  and  lubricants,  cooling,  and 
ignition. 

"The  Modern  Motor  Car"  is  profusely  illus- 
trated with  comprehensible  diagrams  clearly 
showing  the  construction  and  operation  of 
every  important  part  of  an  automobile.  The 
text  is  clear,  to  the  point,  complete,  yet  devoid 
of  any  unnecessary  description. 

This  book  will  be  found  a  very  valuable 
reference  for  anyone  having  to  do  with  a 
motor  car,  whether  he  be  a  repairman,  owner, 
driver,  student  or  salesman. 


*  The  Modern  Motor  Car,  by  H.  P.  Manly.     Pub- 
ished  by  Laird  &  Lee,   Inc.,  Chicago,   111.     Contai 
>ver  512  pages  and  217  illustratioi 
eather,   flexible  covers.     Price,   $2. 


icago,   111. 
ons.      Bound  in   full 
$2.50. 


Handbook  for  Electrical  Engineers  and 
Students 

Although  there  are  many  excellent  reference 
books  for  engineers  that  are  compiled  in  a 
condensed,  handy  form,  it  is  doubtful  if  there 
can  ever  be  a  superfluity  of  such  works — 
especially  good  ones. 

Another  splendid  reference  work  for  engi- 
neers and  students  has  recently  been  published 
under  the  title  of  "American  Handbook  for 
Electrical  Engineers."*  There  is  scarcely  a 
single  subject  on  electrical  engineering  or  any 
topic  akin  to  the  electrical  field  that  has 
not  been  covered  in  this  work.  Of  course, 
everything  has  been  condensed,  yet  the  very 
essence  of  each  subject  is  given.  The  work 
contains  many  excellent  tables  and  formulas 
that  will  be  found  a  great  aid  to  anyone  en- 
gaged in  electrical  engineering. 

It  would  be  impossible  in  a  review  of  this 
kind  to  enumerate  the  subjects  covered.  Suf- 
fice it  to  state  that  there  are  over  2,000  pages 
in  this  work  and  in  each  description  of  a  sub- 


ject not  an  unnecessary  word  is  employed. 
This  will  give  one  an  idea  as  to  the  immense 
scope  of  the  book.  One  important  feature  of 
the  book  is  that  all  subjects  are  arranged 
alphabetically,  beginning  at  the  front  and  ar- 
ranged in  regular  order  to  the  last  page.  This 
greatly  simplifies  the  matter  of  referring 
rapidly  to  any  desired  subject. 

We  do  not  hesitate  in  recommending  this 
work  to  engineers  and  students  in  electricity. 
It  comprises  a  splendid  reference  library  in 
itself  and  will  be  found  a  constant  aid. 

*  American  Handbook  for  Electrical  Engineers. 
compiled  by  a  staff  of  specialists  headed  by  Harold 
Fender,  Editor-in-Chief.  Published  by  John  Wiley 
&  Sons,  New  York.  Contains  over  2,023  pages. 
Profusely  illustrated.  Bound  in  leather,  flexible 
covers.  Gilt  edge  pages.  Price,  $5.00. 


A  Reference  Work  for  the  Experi- 
menter. 

Mr.  Edelman  has  added  another  contribu- 
tion to  his  already  numerous  works  devoted 
to  the  experimenters  and  wireless  amateurs  of 
America.  His  latest  work  is  entitled  "Experi- 
ments"* and  deals  with  the  hobby  and  pro- 
fession of  experimenting. 

The  work  is  divided  into  two  main  parts. 
The  first  part  is  devoted  to  numerous  experi- 
ments that  may  be  performed  by  anyone. 
Most  of  the  information  has  been  secured 
from  the  leading  scientific  magazines ;  the  ex- 
periments being  culled  from  these  various 
sources  with  commendable  judgment.  Not  all 
of  the  experiments  have  been  the  suggestions 
of  other  writers,  for  there  are  many  by  the 
author  of  the  work,  prominent  among  which 
are  those  comprising  the  series  on  simple  ex- 
periments in  chemistry  which  appeared  in 
Modern  Electrics  several  years  ago.  The  sec- 
ond part — in  reality  an  entirely  separate 
work — is  devoted  to  teaching  an  experimenter 
how  to  conduct  his  work  systematically  so  as 
to  obtain  the  greatest  benefits  from  his  labors. 
Inasmuch  as  this  portion  of  the  book  is  said 
by  the  author  to  be  a  compilation  of  many 
methods  and  suggestions  of  the  leading  ex- 
perimenters of  today,  it  is  quite  unique  and  in- 
valuable to  anyone  engaged  in  research  work. 

"Experiments"  covers  a  field  that  is  yet 
comparatively  barren  of  reference  works.  It 
is  a  forerunner  of  many  other  books  that  will 
sooner  or  later  be  published  to  aid  those  who 
devote  their  time  to  developing  new  devices  or 
processes,  or  discovering  new  principles,  of 
importance  to  mankind. 

*  Experiments,  by  Philip  E.  Edelman.  Published 
by  Philip  E.  Edelman,  Minneapolis,  Minn.  Con- 
tains 256  pages  and  is  profusely  illustrated.  Cloth 
bound.  Price,  $1.50. 


Interesting  information  on  telephone  re- 
ceivers for  wireless  purposes  as  well  as  a  code 
chart  and  time  signal  facts  is  contained  in  the 
catalogue  of  C  Brandes,  Inc.,  i  Liberty  Street, 
New  York.  A  copy  will  be  mailed  on  request 
to  anyone  sending  a  two-cent  stamp. 


Questions  and  Answers 


This  department  will  appear  regularly  in  MODERN  MECHANICS,  subject  to  the  following 
regulations:  The  questions  must  be  legibly  written  with  typewriter  or  in  ink.  on  one  side  of 
the  sheet.  Each  question  must  be  definite  and  cover  but  one  point  of  the  subject  under  con- 
sideration, although  a  letter  can  contain  more  than  one  question.  On  the  10th  of  the  second 
month  preceding  the  date  of  issue  of  the  magazine,  all  the  questions  on  hand  will  be  consid- 
ered and  those  which  are  put  in  the  most  intelligent  manner  and  of  widest  general  interest 
will  be  selected  for  publication  in  such  issue,  the  number  being  governed  by  the  space  available. 
All  other  questions  will  be  returned  to  the  writers  with  a  statement  of  the  price  for  which 
they  will  be  answered  by  letter.  Return  postage  must  be  enclosed  with  each  letter  containing 
Questions,  and  the  letters  must  be  addressed  to  the  Questions  and  Answers  Department  and 
nothing  relative  to  other  departments  of  the  magazine. 
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.  PREVENTING  BELL  TROUBLE. 

(i)     W.  H.,  Brooklyn,  N.  Y.,  asks: 

Q.  i. — Can  the  sparking  at  contacts  of  elec- 
tromechanical gongs  be  reduced?  The  coils 
have  40  ohms  resistance  and  the  batteries  give 
15  volts.  Eight  bells  are  operated  in  parallel. 

A.  i. — The  use  of  high  resistance  shunts,  as 
you  suggest,  will  be  advantageous,  but  to  pre- 
determine just  what  number  of  ohms  to  use 
would  be  only  a  matter  of  experiment.  There 
would  be  the  disadvantage,  however,  from  the 
use  of  such  resistances  in  that  there  would  al- 
ways be  a  leak  of  current  through  them.  Your 
best  plan  will  be  to  use  condensers,  and  a 
large  variety  of  sizes  are  now  available  at 
very  low  prices.  Address  the  Western  Elec- 
tric or  the  Automatic  Electric  Company,  of 
Chicago. 


CHARGING  STORAGE  BATTERIES. 

(2)     L.  L.  F.,  Cornish,  Me.,  asks: 

Q.  i. — Can  a  6- volt,  6o-ampere-hour  storage 
battery  be  charged  by  means  of  a  14-volt, 
3-ampere  direct  current  magneto  generator? 

A.  i. — Yes,  and  3  amperes  is  a  good  rate 
for  such  a  size  of  battery.  Be  sure  you  have 
a  voltmeter  of  the  permanent-magnet  type 
when  testing  for  polarity,  else  you  are  likely 
to  reverse  the  charge,  with  consequent  great 
injury  to  the  plates.  Of  course,  you  also  re- 
quire an  ammeter,  and  the  current  can  readily 
be  adjusted  by  use  of  an  iron  or  German  sil- 
ver wire  inserted  in  series  with  the  cell. 

Q.  2. — Is  the  current  obtained  from  a  mer- 
cury arc  rectifier  or  any  form  of  electrolytic 
rectifier  pulsating  or  quite  uniform? 

A.  2. — It  is  pulsating,  therefore  it  is  not  al- 
together adapted  for  operating  such  electro- 
magnetic devices  as  have  solid  iron  cores,  nor 
for  exciting  the  field  of  an  alternator. 


WEATHER  BULLETINS. 
(3)     A.  A.,  Pittsburgh,  Penna.,  asks: 
Q.   i.— What  do  the  additional  letters  used 
by  Arlington  when  sending  the  weather  bul- 
letins  stand    for?     They   formerly   only   sent 
eight,    but    now    they    send    seventeen.      Also 


please  explain  the  meaning  of  the  fourth  num- 
ber in  each  report. 

A.  i.— While  this  matter  has  been  covered 
before  it  seems  worth  while  to  repeat  it  be- 
cause there  seems  to  be  considerable  misun- 
derstanding as  to  the  meaning  of  these  reports. 
At  eight  o'clock  every  evening  the  weather  is 
observed  and  reported  by  telegraph  to  Arling- 
ton, where  the  combined  bulletin  is  sent  out 
broadcast  at  ten  o'clock  each  night.  This  bul- 
letin is  divided  into  two  parts,  one  for  the 
Atlantic  Coast  and  one  for  the  Great  Lakes. 
The  report  for  the  Great  Lakes  is  only  sent 
during  the  open  season  or  from  April  to  De- 
cember. The  letters  used  in  these  bulletins 
designate  the  following  places  where  the 
weather  conditions  are  observed :  S — Sidney, 
N.  S.;  T— Nantucket;  A— Atlantic  City;  H— 
Hatteras;  C — Charleston;  B— Bermuda;  K — 
Key  West;  P — Pensacola;  these  make  up  the 
Atlantic  Coast  and  Gulf  Division.  The  Great 
Lakes  Division  is:  DU— Duluth;  M— Mar- 
quette ;  U— S.  S.  Marie ;  G— Green  Bay ;  CH— 
Chicago;  L — Alpena;  D — Detroit;  V — Cleve- 
land; F— Buffalo.  These  latter  stations  do 
not  come  in  the  report  directly  after  the  At- 
lantic Coast  stations,  but  after  the  wind  fore- 
cast for  the  Atlantic  Division.  The  numbers 
following  these  letters  consist  of  the  follow- 
ing information:  The  first  three  numbers  are 
the  barometer,  the  first  figure  of  the  barom- 
eter report  is  omitted  as  it  is  unnecessary.  The 
next  or  fourth  number  is  the  direction  of  the 
wind,  the  compass  being  divided  into  eight 
parts  for  this  purpose.  North  is  i,  North- 
east 2,  East  3,  etc.  The  fifth  or  last  number  is 
the  velocity  of  the  wind  in  the  Beaufort  scale. 

ELECTROMAGNETS   AND   ACCUMULA- 
TORS. 

(4)     W.  B.,  Cleveland,  O.,  asks: 
Q.  i. — What  should  be  the  dimensions  and 
winding  for  electromagnetic  coih  suitable  for 
use  in  energizing  permanent  magnets,  such  as 
are  employed  on  ignition  generators,  the  avail- 
able circuit  being  no  volts,  direct  current? 
A.  T. — For  such  momentary  uses  it  is  com- 
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mon  to  allow  a  current  far  in  excess  of  what 
the  wire  could  permanently  withstand.  For 
instance,  if  you  use  the  current  for  only  five 
minutes  at  a  time  you  could  safely  permit  two 
to  three  times  as  much  current  as  would  be 
safe  for  a  continuously  working  dynamo.  Of 
course,  you  wish  the  coils  to  be  adapted  for 
any  size  of  magnets  that  may  come  to  hand, 
and  for  this  reason  you  can  well  have  the 
two  spools  quite  independent,  a  piece  of  lamp 
cord  providing  for  putting  them  in  series.  If 
the  largest  size  of  stock  you  find  to  be  YJ'  x 
1^/2",  you  can  make  the  rectangular  holes  in 
%"  fiber  flanges  H"*iM";  and  if  the  closest 
distance  between  poles  is  3",  you  can  then 
make  outside  dimensions  of  flanges  2^"x4", 
except  that  a  good  place  for  attaching  bind- 
ing posts  will  be  furnished  by  letting  one  side 
of  one  flange  of  each  spool  be  about  an  inch 
wider.  The  connecting  member  can  be  of 
thin  sheet  metal,  either  iron  or  copper,  with 
a  winding  space  between  flanges  of  4".  You 
can  use  No.  18  d.c.c.  wire,  80  turns  per  layer, 
18  layers,  giving  a  resistance  of  the  two  spools 
in  series  of  13  ohms ;  or  you  can  use  No.  20 
wire,  100  turns  per  layer,  22  layers,  with  a 
resistance  of  30  ohms.  About  5  Ibs.  per  spool 
will  be  required. 

Q.  2. — What  are  the  chemical  reactions  in 
a  lead  storage  cell? 

A.  2. — On  the  charge  the  positive  plate  be- 
comes oxidized  (rusted),  while  the  negative 
becomes  less  oxidized  and  sulphuric  acid  is 
formed.  During  the  discharge  the  positive 
plate  becomes  less  oxidized,  an  increase  in 
the  amount  of  lead  sulphate  taking  place, 
while  at  the  negative  plate  also  the  metallic 
lead  becomes  more  or  less  sulphated.  You 
will  find  clear  and  complete  descriptions  of 
this  action  in  Watson's  book  on  storage  bat- 
teries. 


RADIO  TRANSFORMER. 
(5)  J.  L.  G.,  Rosser,  Manitoba,  writes: 
Q.  I. — In  Chapter  i,  Section  9,  of  "Prin- 
ciples of  Electric  Wave  Telegraphy  and  Tele- 
phony," Fleming  states  that  an  induction  coil 
can  be  used  as  an  alternating  current  trans- 
former if  the  break  and  condenser  be  removed 
and  the  primary  terminals  be  connected  to  a 
source  of  alternating  current.  I  thought  that 
the  core  of  the  coil  must  be  of  the  closed 
core  type  before  it  would  work  on  alternating 
current. 

A.  i. — The  statement  in  Fleming  is  per- 
fectly correct.  There  is  no  need  for  the  core 
to  be  closed  before  the  coil  will  work  as  an 
alternating  current  transformer.  The  earlier 
government  specifications  for  their  naval  radio 
transformers  up  to  several  kilowatts  often 
called  for  open  core  transformers.  The  closed 
core  has  a  much  less  reluctance  to  offer  the 
flux  so  that  closed  core  transformers  can  be 
much  more  economically  constructed  for 
power  work,  but  for  wireless  work  this  high 
reluctance  is  often  an  advantage  to  limit  the 
secondary  current  when  the  spark  jumps,  so 


that  we  find  many  open  core  transformers 
used  in  wireless  work,  but  very  seldom  in 
power  work. 

Q.  2.— -I  am  taking  up  a  course  in  electrical 
engineering.  What  particular  branch  of  that 
profession  would  you  advise  me  to  follow? 

A.  2. — The  answer  to  this  question  can  only 
be  determined  by  you.  You  know  best  what 
you  prefer  to  do.  Do  what  you  think  you 
will  be  most  contented  in,  then  you  will  have 
the  best  success  there.  There  is  electric  trac- 
tion, central  station  work,  telephone,  and  other 
branches  of  the  profession  for  you  to  choose 
from.  The  central  station  industry  offers  fully 
as  good  an  opening  as  the  other  branches. 
To  get  into  this  work  you  would  probably  be 
required  to  serve  time  in  some  power  station 
as  operator  or  load  dispatcher,  but  the  ultimate 
field  is  very  good. 

Q.  3.— What  kind  of  a  break  will  I  need  with 
a  12-inch  spark  coil? 

A.  3. — The  most  practical  would  probably  be 
an  independent  hammer  interrupter  operated 
by  an  auxiliary  circuit. 


AUDION. 

(6)  J.  S.  S.,  Plymouth,  Wis.,  asks: 

Q.  i. — Can  a  step  down  transformer  be  used 
to  supply  the  current  for  the  heating  element 
of  an  audion  detector?  The  transformer  is 
to  be  used  on  no  volt,  60  cycle  alternating 
current. 

A.  i. — No,  a  transformer  cannot  be  used  to 
supplant  a  storage  or  primary  battery  to 
supply  an  audion  detector.  The  audion  is 
dependent  in  its  action  on  the  fact  that  the 
current  through  the  heating  element  is  emitting 
ions  in  a  given  direction  which  enables  it 
to  act  as  a  rectifier.  If  alternating  current 
were  used  the  polarity  of  the  grid  would  con- 
stantly be  changing  and  the  audion  would  no 
longer  act  as  a  rectifier.  Having  to  use  a 
storage  battery  or  some  other  equally  constant 
supply  of  direct  current  greatly  limits  the 
application  of  the  audion  for  amateur  use. 
This  is  unfortunate,  since  the  audion  is  a  very 
sensitive  device. 

PSEUDO  AERIAL. 

(7)  J.  D.  E.,  Parisville,  Miss.,  asks: 

Q.  i. — I  am  located  about  70  miles  from  the 
high  power  station  at  New  Orleans  and  would 
like  to  put  up  a  receiving  set  so  as  to  hear 
them.  It  is  inconvenient  to  put  up  an  aerial 
and  we  have  no  volt  A.  C.  in  the  house  but 
with  no  day  current.  Could  I  use  these  elec- 
tric light  wires  as  an  aerial  when  the  current 
is  off? 

A.  i. — We  doubt  if  you  would  have  any 
great  success  with  this  type  of  aerial,  although 
it  might  possibly  work  if  the  line  is  un- 
grounded. The  mass  of  iron  due  to  the  trans- 
former at  the  end  of  the  line  would  probably 
damp  out  any  received  signals  so  that  you 
could  not  use  these  wires  for  an  aerial.  Why 
not  try  putting  up  an  indoor  aerial? 
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TRANSMITTING  SET  OF  RADICAL  DESIGN 


ANEW  and  rather  radical  depart- 
ure in  the  design    of    wireless 
transmitting  equipment  is  presented  in  a 


army  work  as  well  as  on  aircraft.  The 
set  comprises  everything  necessary  for 
transmitting  with  the  exception  of  the 
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Complete  Wireless  Transmitting  Set  of  Un- 
usual Design,  as  Well  at  its  Hook-up  and  Details 
of  Spark  Gap. 


portable  set  recently  placed  on  the  mar- 
ket by  an  English  manufacturer.  Con- 
trary to  the  usual  procedure  of  employ- 
ing a  transformer  or  some  form  of  elec- 
trolytic or  motor  interrupter  for  operat- 
ing on  either  alternating  or  direct  current 
circuits,  this  set  has  adopted  an  ingenious 
principle  that  enables  it  to  be  employed 
on  either  kind  of  current  and  on  fre- 
quencies varying  from  40  to  100. 

The  general  appearance  of  this  unique 
set  is  seen  in  the  first  illustration.  It  will 
be  immediately  noted  that  the  apparatus 
is  exceedingly  compact  and  rugged,  per- 
mitting of  its  use  to  good  advantage  for 
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no-volt  generator.  These  sets  have 
been  made  in  capacities  ranging  from 
H  to  i  K.  W. 
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The  set  includes  a  step-up  transformer 
of  very  small  proportions,  a  special  mag- 
netic vibrator,  ley  den  jars,  tuning  helix, 
vibrator  condenser  and  key.  The  gen- 
eral arrangement  of  these  parts  may  be 
gained  from  the  accompanying  wiring 
diagram.  It  will  be  noted  that  no  or 
220  volt  current  passes  through  fuses 
and  a  switch  to  the  rheostat  and  chok- 
ing inductance  R;  thence  through  the  vi- 
brator magnet  winding  M-,  on  through  the 
vibrator  break  and  around  the  primary 
coil  P  of  the  step-up  transformer  T, 
back  through  the  key  to  the  source  of 
current.  Current  flowing  through  this 
circuit  causes  the  vibrator  to  make  and 
break 'the  flow  of  current  in  the  primary 
circuit  many  times  a  second.  Frequencies 
emitting  a  tone  equivalent  to  that  of  a 
500-cycle  set  may  be  obtained  with  stiff 
tension  on  the  vibrator  armature.  Oscil- 
lations are  created  in  the  tuned  circuit 
comprising  the  inductance  P,  condenser 
£\  and  s^ark  gap  E.  It  will  be  noted 
that  the  vibrator  gap  acts  as  a  spark  gap 
of  the  oscillatory  circuit  just  outlined. 
This  circuit  must  be  tuned  correctly,  of 
course,  in  respect  to  the  secondary  cir- 
cuit, if  best  results  are  to  be  obtained 
with  the  set. 

The  secondary  transformer  circuit  is 
connected  to  two  ley  den  jars  L1  and  L2 
and  also  to  a  spark  gap  SG  and  a  helix 
for  tuning  in  the  aerial  and  ground.  The 
spark  gap  is  exceedingly  ingenious  and 
of  somewhat  unusual  design,  as  may  be 
seen  from  the  sketch  of  the  gap.  Al- 


though this  gap  is  sometimes  termed  a 
"quenched"  gap  by  some  builders  of 
radio  apparatus,  in  view  of  the  fact  that 
the  gap  is  open  it  cannot  be  considered 
to  be  of  the  quenched  type,  since  many 
gaps  of  that  kind  depend  for  their 
efficiency  upon  the  feature  that  the  spark 
discharges  occur  in  a  partial  vacuum. 
However,  irrespective  of  the  type  to 
which  this  gap  may  lay  claim,  it  is  a  very 
efficient  gap  for  the  purpose.  It  com- 
prises a  number  of  zinc  bars  B  about 
*/8  x  y%"  in  section  and  from  6  to  8"  long. 
These  are  mounted  on  two  hard  rubber 
or  fibre  bars  A  A.  A  clip  fastened  to  a 
flexible  cord  lead  permits  of  any  number 
of  gaps  being  connected  in  series.  The 
individual  gaps  are  quite  short,  being 
about  1/64".  Series  gaps  of  this  design 
are  very  efficient  in  producing  a  sharp 
condenser  discharge,  since  they  cool 
much  faster  than  would  a  single,  larger 
gap- 

The  outfit  is  so  compact  and  possesses 
so  many  features  that  many  amateurs 
could  well  adopt  the  principles  presented. 
Of  course,  no  definite  dimensions  can  be 
given  and  much  experimenting  must  be 
resorted  to  in  order  to  find  the  best  pro- 
portions for  the  various  parts.  The  con- 
denser CT  is  perhaps  the  most  difficult 
part  to  construct  inasmuch  as  it  must  be 
made  of  tinfoil  and  mica,  the  latter  be- 
ing about  eight  to  ten  mils  thick.  The 
vibrator  should  be  fitted  with  very  heavy 
silver  contacts  about  %"  diameter  or 
more. — H.  WTNFIELD  SECOR. 


PROTECTIVE  DEVICES 

One  of  the  best  and  most  widely  used 
devices   for  protecting    generators    and 


GROUND 


Graphite  Sod  and  Connections  for  Protecting  Power 
Line*. 


motors  operating  a  wireless  circuit  is 
shown  in  the  accompanying  drawing.  A 
high  resistance  carbon  rod  is  mounted 
in  such  a  way  as  to  allow  the  two  ends 
to  be  shunted  across  the  D.  C.  or  A.  C. 
low  tension  lines,  while  the  middle  of  the 
carbon  rod  can  be  connected  directly  to 
earth.  By  this  means  the  induced  cur- 
rents due  to  electrostatic  induction  are 
led  directly  to  earth  without  injuring  the 
low  potential  circuits.  The  carbon  rods 
offering  a  very  high  resistance  to  low 
tension  currents  only  allow  the  high  ten- 
sion induced  currents  to  pass  and  they 
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thus  find  their  way  directly  to  earth,  using  from  2  K.  W.  upwards,  these  pro- 
while  the  low  tension  currents  are  not  tective  devices  are  indispensable  and 
affected.  should  be  shunted  across  the  primary  of 
This  device  is  necessary  in  all  cases  the  transformer,  the  A.  C.  and  D.  C. 
where  a  motor  is  directly  connected  to  terminals,  and  across  the  motor  and  gen- 
a  rotary  spark  gap.  On  transmitters  erator  fields. — GEO.  S.  SMYTHE. 


WIRELESS  STATION  ON  CARIBBEAN  SEA 

ISLAND 


SOME  250  miles  north  of  Colon  in 
the  Caribbean  Sea  lies  a  strip  of 
land  two  miles  long  by  one  wide  known 
as  Swan  Island,  upon  which  has  recently 
been  completed  a  wireless  station  requir- 
ing two  250  horsepower  engines  when 
in  operation.  The  station  is  owned  by 
the  United  Steamship  Company  and  has 
in  constant  attendance  two  operators. 


island.  Steamships  anchor  out  j£.  or  £4 
of  a  mile  from  the  shore  about  once  a 
month  and  lighter  needed  supplies  and 
mail  to  the  men. 

Laborers  leaving  New  Orleans  or 
other  ports  must  sign  a  contract  to  re- 
main at  least  three  months.  Their  trans- 
portation is  furnished  and  all  expenses 
on  the  island  paid.  If  they  leave  before 
the  three  months  expire  they  forfeit 
their  wages,  getting  noth- 
ing for  any  work  they 
may  have  done.  Some- 
times they  stay  longer;  a 
few  have  remained  two 
or  three  years.  No  wom- 
en are  allowed  on  the 
island.  That  may,  in  a 
measure,  account  for  the 
difficulty  in  getting  and  keeping  em- 
ployees. 


Close  and  Distant  Views  of  the  Wire- 
less Station  at  Swan  Island,  in  the 
Caribbean  Sea. 


These,  with  from  fifteen  to  twenty  white 
men  and  as  many  Jamaica  negroes,  con- 
stitute the  sole  population  of  the  island, 
which  produces  from  15,000  to  25,000 
cocoanuts  monthly. 

The  soil  is  excellent,  producing  all 
kinds  of  tropical  fruits  and  vegetables. 
Duck,  teal  pigeons  and  turtle  abound. 
They  have  a  water  distilling  apparatus 
capable  of  providing  for  100  men  and 
large  tanks  for  collecting  rain  water.  It 
is  difficult  to  keep  men  on  this  isolated 


VELOCITY  OF  WIRELESS  TELE- 
GRAPH SIGNALS 

Recent  experiments  of  French  scien- 
tists to  determine  the  velocity  of  wireless 
telegraph  signals  indicate  that  this  vel- 
ocity is  slightly  lower  than  that  of  light. 
The  method  adopted  is  to  send  out  a  sig- 
nal from  the  Eiffel  Tower  to  another 
station  whose  distance  has  been  very 
accurately  calculated.  At  the  moment 
the  signal  reaches  the  second  station  a 
return  signal  is  automatically  sent  back. 
The  time  of  emission  and  reception  is 
recorded  by  means  of  a  photographic 
micro-galvanometer  in  which  the  record 
is  made  on  a  moving  band  of  sensitive 
paper.  Thus  the  time  elapsing  between 
two  successive  records  will  measure  very 
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accurately  the  time  taken  by  the  signal 
to  travel  the  double  distance.  As  the 
result  of  these  experiments  the  follow- 
ing figures  have  been  arrived  at: 

Paris  to  Toulon,  .00237  sec.;  Paris  to 
Washington,  .02122  sec.,  with  a  possible 
error  of  .00001  sec. 

This  indicates  that  the  average  velocity 
of  the  wireless  signal  is  about  296,000 
kilometers  (185,000  miles)  per  second; 
that  of  light  being  about  186,000  miles 
per  second. 


RADIO  LAW  OFFENDER  IS  PUN- 
ISHED 

An  amateur  radio  operator  residing 
in  the  Bronx  section  of  New  York  City 
has  recently  pleaded  guilty  before 
Judge  Foster  in  the  United  States  Dis- 
trict Court  in  New  York  City  to  the 


charge  of  operating  a  wireless  station 
without  the  necessary  government  li- 
cense, using  a  wave  length  in  excess 
of  200  metres  which  interfered  with 
commercial  stations,  as  well  as  using 
unofficial  radio  call  letters.  He  was 
fined  by  the  Court  and  cautioned  not 
to  repeat  the  offense. 

This  is  the  second  case  of  its  kind 
reported  to  the  District  Attorney  by 
W.  D.  Terrill,  Radio  Inspector  in 
charge,  for  a  violation  of  the  radio 
laws.  The  former  case  was  that  of  an- 
other New  York  amateur  who  was 
fined  by  the  Court  the  sum  of  $50  for 
operating  a  radio  telephone  without  a 
license. 

These  two  instances  should  act  as  a 
caution  to  all  amateur  wireless  opera- 
tors. Anyone  violating  the  radio  laws 
is  more  than  certain  to  be  discovered 
and  brought  to  Court  sooner  or  later. 


THE  BRANAS  MICRORADIOGRAPH 


AT  a  recent  meeting  of  the  French 
Academy  of  Sciences,  M.  Branas 
described  an  instrument  which  he  calls 
a  microradiograph  and  with  which  he 
has  been  experimenting  successfully. 
This  device  constitutes  a  new  method 
for  the  reception  and  registration  of 
radio  telegrams  by  means  of  a  Morse 
recorder  of  the  conventional  design. 

The  instru- 
ment consists 
of  two  parts: 
the  amplifier 
and  the  relays. 
The  amplifier 
includes  a  vari- 
able resistance 
contact,  an 
open  magnetic 
circuit  trans- 
former and  a 
p  otentiometer. 
The  variable 
resistance  c  is 
placed  between 

tWO    pieces    Of         Wtrin?  Diagram  of  New  Wireless  Eecordlng  Apparatus. 


platinum ;     one    of     these    is    attached 
to    the     diaphragm    of    the     telephone 
7\,  and  the  other  is  a  part  of  the  pen- 
dulum P.    The  period  of  the  pendulum 
and  the  pressure  of  contact  are  regu- 
lated respectively  by  the  counterweight 
M,  which  is  movable,  and  the  screw  V . 
The  whole  is  mounted  on  a  block  B,  sup- 
ported by  springs  in  order  to  deaden  any 
vibration,    and 
which  may  be 
enclosed    in    a 
glass    case    to 
protect  it  from 
sound  waves. 

The  primary 
winding  of  the 
transformer  is 
divided  into 
two  equal 
parts  Pt  and 
P2.  The  part 
P!  is  mounted 
i  n  derivation 
(Continued  over 
leaf) 
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AMATEUR    WIRELESS   STATIONS 


THE  STATIONS  AND  APPARATUS  IN  THE  ABOVE  VIEWS  ARE  AS  FOLLOWS: 
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upon  the  contact  c,  in  such  a  way 
that  the  current  leaves  the  potenti- 
ometer P0,  continues  across  the  half  of 
the  primary  P1  to  the  point  a,  where  it 
divides  to  pass  partly  by  the  winding  P., 
and  partly  by  the  contact  c;  thus  reach- 
ing the  point  b  and  from  there  to  the 
potentiometer.  The  direction  of  the  cur- 
rent therefore  changes  from  one-half  of 
the  primary  to  the  other.  The  commu- 
tator C  permits  the  sending  of  the  cur- 


rent from  the  secondary  winding  either 
to  the  loud  speaking  telephone  T2  or  to 
the  relay  R:.  The  latter  consists  of  a 
contact  c'  similar  to  the  contact  c,  and 
is  mounted  in  derivation  with  an  ordi- 
nary relay  R2  which  is  necessarily  in 
short  circuit  while  the  contact  c'  is  not 
broken.  At  the  moment  that  this  con- 
tact is  interrupted,  the  relay  R2  works 
and  causes  the  operation  of  the  Morse 
apparatus  Af2. 


WIRELESS    TIME    SAVERS 


By  P.  H.  Markmann 


HOW  many  operators  have  tried  to 
"raise"  a  station  and,  on'  ac- 
count of  the  sharp  wave  of  their  trans- 
mitter as  well  as  the  great  selectivity  of 
the  instruments  at  the  receiving  end, 
have  been  unable  to  make  themselves 
heard? 

The  above  troublesome  factors,  name- 
ly, sharp  waves  and  close  tuning,  are  ab- 
solutely necessary;  the  first  is  due  to 
the  law  and  the  latter  to  the  .large 
number  of  sets  in  operation. 

The  author  was  troubled  in  this  man- 
ner until  he  came  across  a  method  that 
permits  of  obtaining  a  broad  wave 
without  changing  the  transmitting  ad- 
justments or  employing  excessive  wir- 
ing. It  is  simplicity  itself  and  consists 
of  a  small  rheostat  regulator  in  the 
aerial  circuit.  The  damping  in  the  cir- 
cuit depends  on  the  resistance  as  one 
of  the  factors,  with  the  result  that  an 
increase  in  the  resistance  augments 
the  damping  of  the  aerial  thus  creat- 
ing a  broad  wave.  In  this  manner,  if 
an  operator  desires  to  call  a  station,  he 
inserts  a  little  resistance  in  the  aerial 
and  proceeds  to  call  the  station  desired. 
The  operator  at  the  receiving  end  does 
not  have  to  have  his  instruments  close- 
ly tuned  to  the  transmitting  wave 
length  in  order  to  hear  it.  Of  course, 
as  soon  as  the  station  has  heard  the 
call  and  is  tuned  to  receive  the  mes- 
sage, the  resistance  is  cut  out.  If  the 
rheostat  regulator  or  other  suitable 


form  of  variable  resistance  is  inserted 
in  the  circuit  above  the  aerial  switch, 
the  same  procedure  can  be  employed 
for  receiving.  By  adding  resistance 
it  will  be  found  that  messages  may  be 
received  over  a  wide  range  of  wave 
lengths. 

The  aerial  switch  is  usually  a  bore 
and  it  will  be  found  advisable-  to  adopt 
a  good  break-in  system.  There  has 
been  any  number  of  these  systems  de- 
scribed in  the  columns  of  past  issues  of 
this  magazine  and  its  affiliated  pub- 
lications. As  a  word  of  suggestion, 
however,  a  system  should  be  selected 
that  has  no  spark  gap  in  the  ground 
lead  since  it  will  be  found  preferable. 

Another  source  of  considerable 
bother  is  the  rotary  spark  gap,  for  it 
continues  to  run  long  after  the  current 
has  been  shut  off,  seriously  interfering 
with  the  receiving  operations.  If  it  is 
connected  to  the  aerial  switch  it  re- 
quires considerable  time  to  attain  its 
speed,  while  on  the  other  hand,  if  a 
separate  switch  is  used  to  control  it, 
that  much  extra  work  is  involved. 

There  are  two  ways  for  doing  away 
with  the  foregoing  disadvantages.  In 
the  first  place,  it  is  possible  to  employ 
a  gap  similar  to  that  of  the  old  Marconi 
discharger.  It  consists  of  two  contacts 
on  the  motor  shaft  revolving  between  a 
set  of  stationary  plugs  arranged  in  a 
circle.  One-half  of  these  are  connected 
(Continued  over  leaf} 
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AMATEUR    WIRELESS    STATIONS 


—   ~«,w~«,u»v«vuv;,    YVIB.     xracucauv  an  nf  the.  '  '    "'  *   ^"'    Wireless    station    of   Alfred 

made.      (3)   Receiving  and  send™  apparatus  of  Carl  ffit^r"  i?«thi'  tstatlon  has  been  ho"«- 

st*tt&&  ya;  ^T,r\fr  ySftr-ED^fe*1  «a 

efficiency  and  compactness  in  building  his  apparatus       (5)   wir-i.        +OIi-ha"  *een  aiminR  at 
Chapman,    Kans.      (6)    Wireless    station    ot^l^l' ^o^Toc&n^  Me. ErCU  Am°ld' 
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to  one  side  of  the  current  while  the 
other  half  are  connected  to  the  other 
side.  This  gap  starts  quickly  and, 
since  it  carries  but  little  weight,  it 
likewise  stops  quite  suddenly.  An- 
other method  is  to  employ  a  quenched 
gap.  Of  course,  the  usual  chorus  to 
this  assertion  is  "It  can't  be  done.  I 
have  60  cycle  current."  But  it  can  be 
done.  It  will  give  a  mushy  sounding 
spark,  to  be  sure,  but  the  efficiency  is 
very  high.  And  efficiency  should  not 
be  confounded  with  the  tone  of  the 
spark.  It  merely  remains  for  the  re- 
ceiving station  to  have  a  tikker  and 
great  results  can  be  obtained  with  a 
quenched  gap. 

A  tikker  is  something  which  every 
station  should  have  among  its  collec- 
tion of  detectors.  It  can  be  readily 
made,  merely  consisting  of  a  toy  motor, 
a  grooved  brass  disc  and  a  piece  of 
springy  brass  wire.  The  disc  is  placed 
on  the  motor  shaft  and  the  wire  is  ar- 
ranged to  press  lightly  against  the 
groove.  The  motor  is  driven  at  full 


speed.  The  wire  and  the  disc  are  con- 
nected in  series  with  the  telephone  re 
ceivers ;  the  latter  being  shunted  across 
a  variable  condenser  employing  air  for 
the  dielectric.  However,  the  condenser 
need  not  be  gradually  variable,  and  one 
with  five  different  capacities,  which 
will  be  found  ample,  can  be  made  as 
follows : 

Twelve  sheets  of  aluminum  four  by 
six  inches  are  obtained.  These  should 
be  perfectly  flat  and  laid  one  above  the, 
other  in  a  box  of  suitable  size  to  hold 
them.  The  sheets  are  separated  by 
strips  of  thin  mica  laid  around  the 
edges.  Six  of  the  sheets  are  connect- 
ed to  one  post  and  the  balance  are  con- 
nected to  three  contacts  as  follows :  One 
sheet  to  the  left-hand  point,  three  to  the 
center  point  and  two  sheets  to  the 
righ-hand  point.  The  switch  lever 
should  be  wide  enough  to  bridge  two 
contacts.  A  little  thought  will  readily 
demonstrate  how  five  variations  of  the 
capacity  may  be  obtained  by  using  the 
contacts  singly  or  in  pairs. 


SILVER      PLATING      WIRELESS 
INSTRUMENT  PARTS 

Silver  plating  is  particularly  suitable 
for  the  metal  parts  of  wireless  instru- 
ments, as  brass  or  copper  left  in  its 
natural  state  will  tarnish,  spoiling  the 
appearance  and  reducing  the  efficiency 
of  the  instrument.  Even  if  these  parts 
be  nickel  plated,  nickel  is  a  compara- 
tively poor  conductor  and  whatever  is 
gained  in  appearance  is  lost  in  effi- 
ciency because  the  high  frequency  cur- 
rents used  in  wireless  travel  apparently 
only  on  the  surface — the  plating — of 
the  metal.  The  difference  is  so  small 
as  to  be  negligible,  but  when  the  in- 
finitesimally  small  amount  of  current 
coming  into  a  receiving  instrument 
from  a  distant  station  is  considered,  it 
can  be  readily  seen  that  any  tarnished 
or  dirty  contacts,  or  any  metal  of  low 
conductivity  in  the  circuit,  is  liable  to 
affect  the  working  of  the  instrument 
and  should  be  carefully  guarded 
against.  Silver,  being  a  slightly  better 


conductor  than  copper,  should  be  used 
wherever  possible  in  the  instrument 
circuits. 


A  NEW  TIME  SIGNAL  SERVICE 

The  Illinois  Watch  Company,  of 
Springfield,  111.,  announces  the  installa- 
tion of  a  new  transmitter  of  much 
higher  power  than  hitherto  used  and 
invites  all  amateurs  who  pick  up  their 
time  signals  at  11.55  to  12.00  and  7.55 
to  8.00  Central  Time,  to  notify  it  of  the 
fact  by  postcard.  The  signals  should 
be  audible  from  Denver  to  the  Atlantic. 


It  is  reported  that  Peter  Cooper-Hew- 
itt, of  mercury-arc  fame,  is  working 
upon  radio  apparatus  of  new  and  inter- 
esting design,  in  which  the  use  of  the 
mercury-arc  bulb  is  indicated.  While  the 
time  is  not  yet  ripe  for  a  public  an- 
nouncement, still  it  is  hoped  that  further 
details  may  be  available  for  publication 
in  the  February  number. 


How   Wireless  Stations  are  Tuned 


By  Geo.  S.  Smythe 


To  many  readers  the  tuning  of 
a  transmitting  set  is  still  a  mys- 
tery. In  the  contribution  that  fol- 
lows the  methods  of  tuning  em- 
ployed by  Government  inspectors 
and  commercial  companies  are 
explained  at  length. 


TO  tune  a  transmitting  circuit  con- 
taining an  oscillation  transform- 
er, three  readings  are  required :  the  wave 
length   of  the   open   circuit,    the    wave 


Defector 


Open  Circuits 


length  of  the  closed  circuit,  and  the  wave 
length  of  the  complete  set  coupled  in  the 
ordinary  manner. 

The  wave  length  of  the  open  circuit  is 
obtained  by  entirely  disconnecting  the 
oscillatory  circuit  from  the  primary  of 
the  oscillation  transformer  as  in  Fig.  i. 
A  small  spark  gap  A  is  placed  in  series 
with  the  antennas  and  is  energized  by  a 
small  induction  coil  B.  When  the  in- 
duction coil  is  placed  in  operation  high 
frequency  oscillations  are  set  up  in  the 
open  circuit,  the.  period  of  which  can  be 
determined  by  varying  the  capacity  c  of 
the  wavemeter  until  the  loudest  sound  is 
produced  in  the  head  'phones.  The  wave- 
meter  being  now  in  resonance  with  the 
open  circuit,  the  natural  wave  length  can 


be  found  by  referring  the  reading  of  the 
capacity  on  the  wavemeter  to  the  graph 
or  table  on  the  lid  of  the  meter.*  To  tune 
to  a  definite  wave  length  the  inductance 
in  the  secondary  of  the  oscillation  trans- 
former should  be  varied  until  the  wave- 
meter  registers  the  wave  length  required. 
It  is  generally  found  that  the  number 
of  turns  in  the  secondary  is  not  suffi- 
cient to  step  up  the  wave  length.  In  this 
case  a  loading  coil  is  necessary. 

The  closed  circuit  should  then  be 
tuned  with  the  earth  and  aerial  connec- 
tions removed  from  the  helix.  The  pri- 
mary of  the  oscillation  transformer  and 
spark  gap  should  be  energized  in  the 
regular  manner.  Instead  of  using  the 


Rotary 


To  aeria/ 


Ground 


Closed  Orcu//s 


detector  on  the  wavemeter  as  in  the  last 
experiment,    the   small   lamp   should   be 


*  The  author  is  referring  to  the  Marconi  wave- 
meter  However,  other  wavemcters  may  be  used  in 
a  similar  manner. 
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Aerial 


Wavemefer 


Ground- 


Circuits 


Fig.  3 


used.  The  point  of  resonance  between 
the  wavemeter  and  the  closed  circuit 
will  be  indicated  by  the  maximum  glow 
of  the  lamp,  but  care  should  be  taken 
not  to  bring  the  meter  too  near  the  closed 
circuit  when  the  key  is  pressed,  inas- 
much as  the  induced  oscillations  may  be 
so  strong  as  to  burn  out  the  light  or 
puncture  the  insulation  of  the  inductance 
coil.  The  circuit  can  then  be  tuned  to 
the  required  wave  length  by  adjusting 
the  inductance  D  or  capacity  E  of  the 
closed  circuit.  The  arrangement  can  be 
seen  in  Fig.  2. 

After  the  two  circuits  have  been  in- 
dependently adjusted  to  the  required 
wave  length,  the  set  should  be  coupled 
in  the  regular  manner  as  in  Fig.  3.  When 
the  circuit  is  energized  the  wavemeter 


will  show  two  points  of  intensity,  thus 
giving  two  separate  wave  lengths.  This 
is  due  to  the  magnetic  fields  of  the  open 
and  closed  circuits  acting  upon  one  an- 
other and  causing  the  antennae  to  have 
two  periods  of  vibration.  This  can  be 
effectually  minimized  by  reducing  the 
coupling  of  the  oscillation  transformer 
until  the  wavemeter  shows  as  far  as  pos- 
sible a  single  radiation. 

The  degree  of  coupling  can  be  figured 
as  follows :  Suppose  the  reading  on  the 
wavemeter  indicates  that  two  waves  are 
being  radiated,  one  being  630  meters,  the 
other  being  570  meters,  the  degree  of 
coupling  would  be, 

630"  —  5?o2 

i=  9.9  per  cent. 

63°2  —  570 


NOVEL     INSULATORS     FOR 
SMALL    AERIALS 

Large  wooden  spools  on  which  thread 
is  wound  may  be  easily  converted  into 
insulators  for  small  aerials  where  a  low 
power  is  employed  for  transmitting,  or 
in  cases  where  an  aerial  is  employed  for 
receiving  only. 

The  spools  are  first  baked  by  leaving 
them  in  an  oven  for  a  few  hours  in  order 
to  eliminate  all  moisture.  They  are  then 


soaked  in  melted  paraffine,  followed  by 
another  baking,  and  finally  shellacked. 

Spools  treated  in  this  manner  make 
attractive  and  very  efficient  insulators. 
They  may  be  employed  in  the  same  way 
as  common  porcelain  knobs.  To  provide 
better  insulation  two  or  more  should  be 
employed  in  series. — JOHN  B.  RAKOSKI. 

The  next  cover  of  this  magazine  will 
appear  as  MODERN  MECHANICS. 


AN  IMPROVED  BUZZER  TRANSMITTER 


WHEN  it  became  necessary  for  the 
writer  to  employ  an  oscillation 
transformer  in  connection  with  a  buzzer 
transmitter  because  of  the  wireless  law, 
it  was  found  that  the  distance  covered 
was  greatly  reduced.  Not  wishing  to 
employ  a  larger  set  for  local  work,  it 
was  decided  to  change  the  windings  on 
the  magnets  of  the  buzzer  and  put  on 
another  contact  or  "gap."  With  these 
alterations  the  writer  can  now  cover  a 
greater  distance  with  an  oscillation  trans- 
former than  was  possible  with  the  old 
method. 

In  order  to  make  an  efficient  buzzer 
transmitter  that  will  operate  in  connec- 
tion with  an  oscillation  transformer,  re- 
move the  two  magnets  from  the  buzzer 
and  take  off  the  windings.  The  iron 
cores  are  then  covered  with  Empire  tape. 
One  of  them  is  wound  with  No.  20  wire, 
while  the  other  is  wound  with  No.  36. 
The  former  is  placed  nearer  the  free  end 
of  the  armature  as  the  speed  of  vibra- 
tion can  be  better  regulated.  The  inside 
ends  of  the  wire  on  the  two  magnets  are 
then  connected  together  and  to  a  bind- 
ing post  set  in  the  upper  screw-hole  yet 
insulated  from  the  frame.  The  screw 


is  also  used  to  hold  a  small  lug  L  which 
is  threaded  for  the  screw  S. 

The  other  end  of  the  No.  20  wire  is 
attached  to  the  adjusting  screw  bracket 
B  as  in  the  regular  buzzer  connections. 
The  other  end  of  the  No.  36  wire  is 
fastened  to  the  insulated  binding  post 
of  the  buzzer  and  to  the  insulated  con- 
tact on  the  armature.  The  contact  piece 
C  is  so  placed  that  it  forms  a  small  gap 
with  screw  S,  the  latter  regulating  the 
length  of  the  gap. 

This  arrangement  makes  the  buzzer  a 
small  closed  core  transformer,  but  since 
such  an  instrument  will  not  work  direct- 
ly on  battery  current,  the  vibrator  must 
be  employed.  A  small  condenser  is  placed 
around  the  primary  contact  to  reduce 
the  sparking  as  well  as  increase  the  effi- 
ciency of  the  buzzer.  If  the  buzzer  is 
employed  in  connection  with  a  step-down 
transformer  instead  of  batteries,  the  pri- 
mary contact  may  be  done  away  with 
and  the  ends  of  the  No.  20  wire  con- 
nected with  a  key  in  series,  direct  to  the 
low  side  of  the  transformer. 

The  gap  is  synchronous  and  the  set 
should  emit  only  one  wave  length. — 
FRANK  H.  BROOME. 


/nsu/afed 
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Hook-up  for  Buzzer  Transmitting  Set  of  Original  Design.     Such  a  Transmitter  Will  Emit  Waves  in 
Keeping  with   the   Wireless   Law   Restrictions. 
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AN   INEXPENSIVE   ROOF   INSU- 
LATOR 

An  inexpensive  roof  insulator  may  be 
made  from  ordinary  material  as  follows: 

Take  three 
thick  porcelain 
plates,  one  of 
which  should 
preferably  b  e 
a"  soup  plate, 
and  drill  o  r 
otherwise 
make  a  ^inch 
hole  through 
the  center  of 
each.  A  con- 
venient method 
of  accomplishing  this  is  to 
use  a  flat  ended  iron  rod 
'^4-inch  thick,  fitted  into  an 
ordinary  hand  drill,  using 
plenty  of  emery  and  oil 
while  drilling.  The  plates 
are  assembled  in  the  manner 
shown  in  the  sketch,  being 
bolted  on  a  threaded  brass 
rod  12  inches  long.  To  make  the  insu- 
lator water-tight,  a  rubber  washer  should 
be  used  between  the  roof  and  the  second 
plate.  The  remaining  plate  is  then  tight- 
ly bolted  to  the  brass  rod  on  the  inside 


of  the  roof.  As  this  bolt  holds  the  entire 
structure  in  place,  it  should  be  turned 
tight,  although  care  must  be  employed 


not  to  place  too 


much 


Diagram    of    Inexpensive 
Roof  Insulator. 


strain    on    the 
plates.     Both 
ends    of    the 
lead-in  rod  are 
then     fitted 
with    thumb 
screws  and  the 
c  o  n  n  e  c  tions 
made  as  usual. 
A  1 1  h  o  u  gh 
the     arrange- 
ment    at    first 
appears  to  be  a 
fragile   one;   if 
properly  constructed  it  will 
be   found   quite   strong  and 
durable. 

Aside  from  possessing 
considerable  strength,  this 
form  of  lead-in  insulator  has 
excellent  electrical  qualities. 
Owing  to  its  unique  design 
it  is  almost  impossible  for 
the  transmitting  power  to  leak  off  to  the 
ground,  even  when  the  insulator  is  wet 
from  rain,  and  it  is  obviously  impossible 
for  rain  to  leak  in  through  the  hole  in 
the  roof. — CHAS.  BERNTSWILLER. 


REGARDING   THE    SENSITIVITY 
OF  THE  AUDION 

In  the  December  issue  of  Popular 
Electricity  and  Modern  Mechanics^  an 
article  appeared  on  page  700  entitled 
"At  Last— A  Permanent  Detector."  In 
this  article  a  statement  regarding  the 
new  detector  reads  as  follows :  "As  for 
the  sensitivity  and  tone  of  signals  of  the 
detector,  it  is  claimed  to  be  more  sensi- 
tive than  the  audion  which  is  considered 
the  most  sensitive  detector  in  use  to- 
ciciv  " 

The  De  Forest  Radio  Telephone  and 
Telegraph  Company  of  New  York,  has 
taken  exception  to  this  statement,  writ- 
ing as  follows: 

"Two  of  the  inventors  of  this  detector  were 
present  at  a  test  which  was  conducted  in  the 
laboratory  of  this  company,  at  which  tests  it 
was  conclusively  shown  that  their  detector 


was  less  sensitive  than  the  S  grade  or  Stand- 
ard Audion  bulb  and  was  not  equal  in  sensi- 
tive quality  even  to  the  best  mineral  detectors. 
It  compared  favorably  with  the  silicon  de- 
tector which  is  far  less  sensitive  than  the 
audion.  Tests  of  the  U.  S.  Bureau  of  Stand- 
ards show  that  the  S  grade  Audion  is  at  least 
50  per  cent,  more  sensitive  than  the  best  min- 
eral detectors  and  for  results  of  these  tests 
we  refer  you  to  the  Bulletin  of  the  Bureau  of 
Standards  (Vol.  6,  No.  4,  page  54<>)." 

The  writer  of  the  article  appearing  in 
the  December  issue  had  no  facilities  for 
testing  the  sensitivity  of  the  nsw  detect- 
or. Nor  did  he  cite  any  of  the  advantage- 
ous features  and  comparative  sensitivity 
of  the  new  detector  on  his  own  author- 
ity. The  statements  were  not  claims  of 
the  writer  or  this  publication,  _but  were 
made  purely  from  a  reportorial  stand- 
point. Furthermore,  this  magazine  de- 
clines to  enter  into  controversies  which 
are  properly  between  manufacturers. 
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CONSTRUCTION  OF  AN  OIL 
INSULATED  CONDENSER 

Knowing  that  many  amateurs  have 
never  attempted  the  construction  of  an 
oil  condenser  merely  for  fear  that  it  is 
too  difficult  to  build,  I  have  endeav- 
ored in  the  following  article  to  de- 


Tig.  1. — View  of  Glass  Condenser  Plates  Assembled. 

scribe  the  essential  points  in  the  con- 
struction of  an  oil  insulated  condenser, 
which  no  amateur  should  hesitate  to 
construct. 

To  save  expense,  old  photographic 
plates  may  be  used  for  the  dielectric. 
They  can  be  obtained  for  little  or  no 
cost  from  a  photographer  or  photo- 
engraver.  If  plates  are  used,  every 
trace  of  emulsion  must  be  cleaned 
from  them  by  several  baths  in  hot  lye 
water.  When  clean,  the  plates  should 
be  bright  and  shiny  with  no  spots  on 
them.  They  may  be  of  any  size,  from 
6l/2  by  8^4  inches  up.  If  lugs  are  of 
proper  dimensions  to  reduce  connec- 
tion resistance  to  a  minimum,  the 
smaller  the  plates  are  the  better.  Plates 
6^  by  Sy2  inches  are  large  enough  for 
transformers  up  to  about  five  kilo- 
watts, but  a  great  number  of  plates 
are  necessary  and  if  the  voltage  is  too 
high  the  plates  must  be  connected  in 
series — parallel,  to  prevent  punctur- 
ing. 

The  tinfoil  should  be  fairly  heavy. 
One  piece  is  fastened  to  one  side  of 
each  glass  plate  by  means  of  the  oil 
in  which  the  condenser  is  afterwards 
to  be  immersed.  This  is  done  by  put- 


ting a  little  oil  on  the  tinfoil  and  after 
it  is  laid  on  the  plate,  squeezing  all  the 
oil  possible  out  from  between  the  tin- 
foil and  the  glass.  A  %  inch  margin 
should  be  left  on  three  sides  of  the 
tinfoil  and  on  the  fourth  side,  one  of 
the  long  edges  of  the  plate  where  the 
lugs  are  to  be  taken  out,  the  margin 
should  be  I  inch.  In  oil  this  margin 
will  suffice  for  condensers  subjected  to 
a  pressure  up  to  30,000  volts. 

The  lugs  should  be  made  of  copper 
ribbon  at  least  y2  inch  wide.  These 
are  laid  on  the  tinfoil  in  the  proper 
position  before  the  next  plate  is  placed. 
The  pressure  of  the  plates  when  bound 
together  before  immersion  in  oil  will 
make  good  contact  between  the  copper 
lugs  and  the  tinfoil  sheet.  In  this  con- 
denser each  alternate  sheet,  beginning 
wiith  the  first,  is  connected  to  one  ter- 
minal and  each  alternate  sheet,  begin- 
ning with  the  second,  is  connected  to 
the  other  terminal.  In  order  to  pre- 
vent sparking  to  the  lugs,  the  lugs 
coming  from  alternate  plates  are  stag- 
gered, as  shown  in  Fig.  i. 

The  containing  tank  for  the  oil  and 
condenser  plates  is  made  of  heavy 
gauge  galvanized  iron.  It  is  strongest 
when  made  in  one  piece,  as  in  Fig.  2, 
the  lap  seams  being  well  soldered  to- 


Fig.   2. — Pattern  for  Condenser  Tank. 

gether.  The  dimensions  of  the  tank 
should  suit  the  .size  of  plates  used,  but 
the  tank  must  be  large  enough  to  per- 
mit good  insulation  between  the  edges 
of  the  plates  and  the  bottom  and  sides 
of  the  containing  tank.  It  must  also 
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be   deep    enough    to   permit    covering     allows  any  number  of  plates  to  be  cut 


the  plates  with  oil. 


in  or  out.     The  details  of  this  con- 


The  lugs,  as  before  stated,  come  out  struction  are  shown  in  Fig.  3. 

on  one  of  the  long  sides  of  the  plates  To  finish  the  apparatus,  it  may  be 

so  that  the  distance  between  the  two  placed  in  a  mahogany  or    oak    case. 

sets  of  lugs  is  the  greatest  possible.  Even  if  not  put  in  a  case,  some  form 
of    the 


Tape  about  ten 
plates  together  and  put 
them  in  the  oil  tank  with 
the  lugs  all  coming  out  on 
top. 

The  connection  of  the 
alternate  plates  to  the  two 
common  terminals  is  ac- 
complished by  means  of 
two  heavy  busses  of  copper 
or  brass  rod.  They  are 
fastened  to  the  containing 
tank  by  hard  rubber  in 
positions  parallel  to  each 
other  and  running  almost 
directly  over  their  respec- 


-7b  /4LLO 

To  BE  WirHOftAwr*    WITH 
OUT  tf/rr//*G  BRASS  RODS  (B) 


OR  SQUARE  Bu 


Fig.   3.— Method  of  Making 
Connections  with  Lugs. 


of  a  top  must  be  made  to 
keep  out  all  dust  and  dirt. 
It  is  well  to  remember  in 
finishing  the  apparatus, 
that  none  of  the  conduct- 
ing metal  should  come  in 
contact  with  anything  but 
the  hard  rubber  supports 
that  are  necessary  to  hold 
it  in  place,  otherwise  an 
undue  amount  of  current 
will  leak  away. 

A  good  grade  of  trans- 
parent oil-switch  or  trans- 
former oil  should  be  used 
in  the  condenser. 


tive  lugs.  One  way  of  connecting  the  Of  course,  the  dimensions  may  be 
lugs  to  the  busses  is  by  soldering  varied  should  the  builder  desire  a  small- 
stranded  wire  to  each  lug  and  running  er  or  larger  condenser,  the  various  parts 
each  wire  or  two  to  a  hole  drilled  in  the  being  kept  in  about  the  same  proportions, 
buss  rod,  a  set  screw  being  used  to  hold  The  condenser  will  be  found  very  satis- 
the  stranded  wire  in  place.  This  method  factory. — PAUL  R.  FENNER. 


A  SUBSTITUTE  FOR  A  TELE- 
GRAPH SOUNDER 

When  a  flame  is  brought  between  the 
two  terminals  of  an  energized  circuit,  the 
flame  will.be  deflected  towards  the  neg- 
ative pole.  This  interesting  phenomenon 
of  a  flame  can  be  very  successfully  util- 
ized in  place  of  a  sounder  for  telegraph 
work. 

Play  a  candle  flame,  or  some  other 
source  of  flame,  between  two  conductors 
placed  in  circuit  with  a  telegraph  key  and 
a  battery  current  of  not  less  than  ten 
volts.  When*  the  circuit  is  closed  by  the 
key,  the  flame  will  immediately  assume 
a  flattened  shape,  but  resumes  its  nor- 
mal  shape  immediately  after  the  key  is 
released.  This  property  of  a  flame,  it 
will  readily  be  seen,  can  be  used  for  re- 
ceiving telegraph  signals  in  place  of  a 
buzzer  or  sounder,  as  the  deflection  of 
the  flame  can  be  easily  read  in  place  of 
the  ordinary  sounder  signals. 


This  interesting  phenomenon  can  also 
be  utilized  in  determining  the  positive  or 
negative  poles  of  a  line,  as  a  deposit  of 
carbon  will  accumulate  on  the  negative 
pole. — CHAS.  BERNTSWILLER. 

AUTOMOBILE  TOP  EMPLOYED 
AS  WIRELESS  AERIAL 

The  correspondent  of  an  English  auto- 
mobile trade  journal  writes  regarding  an 
interesting  application  of  wireless  teleg- 
raphy on  a  motor  car,  in  which  the  top 
was  used  as  the  aerial. 

According  to  the  report,  it  is  gathered 
that  an  English  cavalry  patrol  recently 
came  across  and  captured  a  German 
touring  car  in  which  were  two  German 
officers.  The  engine  had  broken  down 
and  the  men  were  unable  to  make  their 
escape.  One  of  the  patrol  chanced  to 
notice  a  wire  leading  to  a  metal  member 
of  the  automobile  top.  A  careful  search 
revealed  a  complete  receiving  outfit. 
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ARLINGTON  TIME  SIGNALS 
FLASHED  4250  MILES 

The  effectiveness  of  the  time  signal 
service  rendered  through  the  Arlington 
radio  station  is  evinced  in  a  recent  report 
made  by  Capt.  J.  A.  Hoogewerff,  Super- 
intendent of  the  Naval  Observatory  at 
Washington.  The  time  signals  flashed 


at  noon  every  day  and  at  ten  o'clock  at 
night  have  been  reported  from  a  point 
600  miles  south  of  Rio  de  Janeiro,  at 
which  point  the  total  distance  from  the 
Arlington  station  is  4,250  miles,  accord- 
ing to  the  statement  made  by  Capt.  Hoo- 
gewerff in  his  annual  report  just  made 
public. 


NEW  DETECTOR  PROVES  EFFICIENT 


MOST  wireless  amateurs  have  been 
looking  forward  to  the  invention 
of  an  ideal  detector  of  the  crystal  type 
combining  extreme  sensitivity,  neatness — 
yet  small,  and  above  all,  easily  adjusted 
and  when  in  that  condition,  capable  of 
retaining  its  adjustment  for  some  time. 
Everyone  who  has  experimented  with 
wireless  apparatus  is  familiar  with  the 
patience  and  skill  that  are  required  to 
adjust  the  ordinary  crystal  detectors  for 
securing  good  results.  Furthermore,  the 
aggravation  caused  in  losing  the  adjust- 
ment by  an  accidental  knock  or  jar, 
necessitating  the  readjusting  of  the  de- 
tector, is  too  well  known  to  require 
further  mention. 

All  that  has  been  sought  in  the  way  of 
a  detector  is  claimed  to  be  realized  in  the 
invention  of  Eugene  T.  Turney  of  New 
York  City,  of  a  new  detector,  namely, 
the  "Crystaloi,"  derived  from  two  words 
"crystal"  and  "alloy,"  which  constitute 
the  elements  of  the  detector.  This  de- 
tector seems  to  be  ideal  in  all  respects, 
sensitive,  small,  neat  of  appearance,  eas- 
ily adjusted,  and  above  all  the  ability  to 
retain  the  adjustment.  It  is  claimed  by 
the  inventor  that  it  will  withstand  any 
ordinary  shock  or  jar,  will  not  burn  out 
or  go  dead,  requires  no  renewal  of  parts 
or  the  use  of  batteries,  thus  eliminating 
all  operating  expense. 

All  that  is  needed  to  adjust  the  detect- 
or is  a  buzzer,  found  in  most  every  ama- 
teur station.  By  simply  rotating  the 
small  wheel-like  cylinder  that  houses  the 
elements  until  the  loudest  response  is 
heard  in  the  telephones,  it  is  adjusted  to 
its  maximum  sensitivity  and  is  ready  to 
receive  anything  within  range  of  the  re- 


ceiving apparatus.  The  detector  appears 
to  be  extremely  sensitive  to  frequencies 
ranging  from  240  to  500  cycles,  bringing 
these  signals  in  much  louder  and  clearer 
than  the  ordinary  detectors.  Upon  in- 
serting the  detector  in  circuit  a  sharpness 
of  tuning  will  at  once  be  noted.  It  al- 
lows one  to  use  more  inductance,  thereby 
making  the  circuits  more  rigid,  conduc- 
ing to  sharp  and  selective  tuning.  An- 
other remarkable  claim  is  that  static  is 
reduced  to  a  certain  extent,  allowing  one 
to  read  signals  which  otherwise  would 
be  unreadable.  A  brief  description  of 
the  antennae  and  apparatus  used  to  draw 
the  above  conclusions  would  not  be 
amiss. 

Antennae  of  the  umbrella  type,  four 
wires  45  feet  long;  two  wires  being  10 
feet  high,  the  other  two  being  20  feet 
high,  spaced  about  5  feet  apart,  all  con- 
nected at  highest  end — about  30  feet 
from  ground.  Receiving  apparatus  com- 
prises: inductively  coupled  tuner,  Crys- 
taloi detector,  fixed  condenser,  variable 
condenser  and  3200  ohm  'phones.  Con- 
nected up  as  modified  Telefunken  Set. 
With  this  set  the  writer  has  copied  all 
stations  from  V.B.A.  Port  Arthur,  Can- 
ada, to  Miami,  Fla.,  and  ships  out  at  sea 
from  three  to  four  days;  the  Marconi 
station  Miami  coming  in  very  clear  and 
distinct,  a  5^kw.  non-synchronous 
rotary  gap  being  employed  by  that  sta- 
tion. Messages  from  the  Panama  R.  R. 
Co.  steamships  K.M.A.,  K.M.X.,  K.M.S., 
K.M.H.,  when  three  to  four  days  out, 
come  in  with  remarkable  clearness,  these 
ships  being  equipped  with  Telefunken 
500  cycle  sets  of  the  quenched  spark 
type. — H.  ESKAY  ENDERWOODS. 


THE  present  number  marks  the  beginning  of  a  new  volume  for  this  magazine.     It  has 
perforce  gone  through  a  period  of  evolution  in  the  past  six  months ;  the  work  of  the 
Editors  has  of  necessity  been  tentative, — a  process  of  feeling  out,  as  it  were.    And 
the  reason  for  this  will  be  readily  apparent  to  the  thoughtful  reader. 

Editing  has  ever  been  a  more  or  less  thankless  task;  no  one  or  two  human  beings  could 
possibly  contrive  to  satisfy  or  even  please  a  family  of  considerably  more  than  one  hundred 
thousand  other  human  beings;  the  more  especially  when  this  family  is  divided  into  three 
distinct  classes,  each  with  its  own  individual  likes  and  dislikes.  Yet  this  was  the  physically 
impossible  task  set  before  the  Editors  of  this  magazine  when  it  was  given  birth  through  the 
consolidation  of  Electrician  and  Mechanic  of  Boston,  Modern  Electrics  of  New  York  and 
Popular  Electricity  and  the  World's  Advance  of  Chicago.  Each  of  the  three  magazines 
had  its  own  particular  following  and  each  was  a  power  in  its  own  field.  To  combine  three 
such  publications  into  one  and  to  make  the  consolidation  thoroughly  satisfying  to  the  diver- 
sified tastes  of  the  three  distinct  classes  of  readers  was  a  well-nigh  superhuman  task. 

From  the  start  the  work  of  editing  has  been  carried  out  as  a  scientist  might  carry  out 
a  series  of  investigations.  Experiments  have  been  performed  and  the  results  carefully 
noted;  the  failures  weeded  out  and  the  successful  ones  repeated.  As  a  result  of  this  experi- 
mental work,  a  very  definite  conclusion  has  been  reached — a  definite  policy  evolved. 

MODERN  MECHANICS  starts  its  new  year  with  a  new  and  far-reaching  name — a  name  the 
Editors  purpose  to  make  typical  of  the  contents.  And  a  few  words  will  serve  to  make  the 
reader  conversant  with  the  policy  that  is  confidently  expected  to  achieve  this  result.  The 
aim  will  be  to  provide  for  the  wants  of  perhaps  two  classes  of  readers  and  in  such  a  way 
as  to  make  this  provision  a  perpetual  one.  The  two  types  of  readers  are,  first,  the  layman 
who  knows  nothing  whatever  about  electricity,  mechanics  or  science,  and,  second,  the  prac- 
tical handyman,  mechanic  or  electrician  who  knows  his  business,  but  who  is  at  the  same  time 
wise  enough  to  know  that  the  other  fellow  may  have  something  of  value  to  tell  him.  For 
the  first  man  there  is  the  bright,  newsy,  pictorial  section  with  its  hundreds  of  short,  inter- 
esting articles  on  the  latest  achievements  in  the  fields  of  electricity  and  mechanics.  Herein, 
he  learns  what  science  is  doing  to  lighten  human  labor  and  how  it  can  be  made  to  do  his 
own  tasks.  For  the  second  man,  the  practical  man,  there  is  the  entire  second  half  of  the 
magazine,  written  by  practical  men,  and  devoted  to  the  needs  of  the  handy-man-about- 
house,  the  mechanic  and  the  practical  worker  in  the  electrical  field. 

The  layman  will  be  prone  to  criticise  the  practical  man's  section  and  the  mechanic  will 
say  that  he  is  not  interested  in  the  popular  section;  but  let  each  think  for  a  moment  and 
realize  that  at  some  time  or  other  he  either  has  been  or  will  be,  as  the  case  may  be,  in  the 
other  fellow's  shoes.  As  the  layman's  knowledge  increases,  he  will  wander  into  the  rear 
portion  of  the  magazine.  He  has  perchance  read  a  description  of  some  device  or  machine 
that  would  prove  a  boon  in  the  home,  office  or  factory;  perhaps  the  first  thing  that  strikes 
his  eye  as  he  glances  through  the  practical  section  is  a  clear  and  simple  set  of  instructions 
telling  him  how  to  make,  with  the  simple  tools  to  be  found  in  the  average  home  workshop, 
the  very  device  he  has  read  about  in  the  popular  section.  Thus,  the  layman  gradually  be- 
comes the  practical  handyman  and  his  interest  in  the  first  portion  of  the  magazine  gives 
way  to  the  new  one,  born  of  practical  knowledge,  in  the  rear  section.  But,— we  must  not 
forget  that  for  every  convert  to  the  practical  section  there  is  another  brand  new  layman 
to  take  his  place,  and  so  on,  ad  infinitum. 
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A  Narrow  Escape 

"Now,  Zeke,"  the  parson  said,  "you 
know  you  must  live  a  Christian  life. 
Have  you  stolen  any  chickens  during 
the  last  six  months?" 

"No  sah,  no  sah,"  said  Zeke  fervent- 
ly.   "Ah  ain't  done  stole  no  chickens." 
"Nor  turkeys,  nor  pigs?" 
"No  sah,  no  turkeys  nor  pigs?" 
"I  am  glad  to  hear  it,"  said  the  lead- 
er, "and  I  hope  you  will  continue  in 
this  way." 

Zeke  on  his  way  home  said  to  his 
wife  in  a  cautious  undertone:  "Golly, 
I'd  suah  been  er  lost  niggah  ef  he'd 
said  'ducks.'  " — Successful  Farming. 


Surprising 

A  lady,  returning  home  unexpected- 
ly, found  her  domestic  using  the  draw- 
ing-room for  the  purpose  of  giving  a 
select  party  to  her  friends.  "Ann,  I  am 
surprised!"  she  ejaculated. 

"So  am  I,  ma'am,"  replied  the  un- 
abashed girl.  "I  thought  you  wouldn't 
be  back  for  a  fortnight." — Chicago 
Ledger. 


Auto  Ailments 

"Brother  Jim  has  the  automobile 
face.  Joe  has  the  motor-bike  back  and 
sister  Sue  has  the  auto-speed  craze." 

"Any  other  automobile  ailments  in 
your  family?" 

"Well,  papa  says  he  has  the  automo- 
bile pocketbook,  and  it's  badly  punc- 
tured."— Minneapolis  Journal. 


A  Homely  Tale 

A  new  electrical  student  seeing  a  large 
resistance  hanging  on  the  wall  of  a  labo- 
ratory remarked  to  his  professor: 
"Does  it  not  look  like  a  harp?"  Where- 
upon the  professor  replied,  "The  only 
tune  it  will  play  is  "Ohm-sweet-ohm." 
("Home,  Sweet  Home.")— W.  H.  Pren- 
dergast. 
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Well  Taught 

An  English  bishop,  offering  an 
orange  to  a  little  child,  remarked 
sweetly : 

"Now,  my  little  man,  I  shall  give 
you  this  orange  if  you  tell  me  where 
God  is." 

"My  lord,"  answered  the  child,  son 
of  a  clergyman,  "I'll  give  you  two 
oranges  if  you'll  tell  me  where  he  is 
not." — Boston  Journal. 

A  Horse  Laugh 
Motorist  (blocked  by  load  of  hay)— 

"I  say,  there,  pull  out  and  let  me  by." 

Farmer — "Oh,  I  dunno  ez  I'm  in  any 
hurry." 

Motorist  (angrily)— "You  seemed  in 
a  hurry  to  let  that  other  fellow's  car- 
riage get  past." 

Farmer— "That's  'cause  his  horse  wuz 
eatin'  my  hay.  There  hain't  no  danger 
o'  yew  eatin'  it,  I  reckon."— Springfield 
Republican. 

Knew  of  One  Advocate 

Gabbleton— "Edison  declares  that  four 
hours'  sleep  per  night  is  enough  for  any 
man." 

Kidder— "By  Jove!  That  is  exactly 
what  my  baby  thinks  \"~Tudge. 
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WHERE    EAST   AND    WEST    MEET 


The  West  is  modern  and  progressive. 
The  East  still  builds  by  the  methods  used 
at  the  Tower  of 
Babel.  The  ac- 
companying il- 
lustration shows 
an  addition  to 
the  Grand  Ori- 
ental Hotel  at 
Colombo,  Cey- 
lon, under  con- 
struction. Con- 
tract for  the 
structural  steel 
work  was  let  to 
a  European 
Company  which 
proceeded 
to  erect  it 
promptly  and  in 
the  most  mod- 
ern style,  using 
derricks  and  air 
hammers  to 
expedite  the 
work.  As  soon 
as  the  frame- 
work had  pro- 
g  r  e  s  s  e  d  far 
enough,  another 


The  Ancient  and  the  Modern  Methods  of 
Building-  Construction:  In  the  Tipper  Left 
Hand  Corner  is  seen  the  Structural  Iron 
Work,  and  at  the  Rig-ht,  the  Native  Bam- 
boo Scaffolding. 


were  carried  up  and  leisurely  put  into 
place.  The  steel  workers  had  forgotten 
all  about  the 
work  before  the 
natives  had  the 
brickwork 
finished.  In  the 
upper  part  of 
the  photograph 
the  steel  fram- 
ing can  be  seen 
going  up  in  the 
modern  way, 
while  in  the 
foreground  a 
network  of 
primitive  bam- 
boo holds  sway. 
Kipling  was 
right  when  he 
maintained  that 
the  East  was 
not  to  be 
hustled. 

Not  only  are 
the  Oriental 
m'ethods  quite 
primitive  as 
compared  t  o 


those      of      the 

Western  peoples,  but  at  the  same  time 
they  are  usually  the  direct  opposite  of 
Occidental    practice.       And   considering 
erected,  all  tied  together  with  ropes,  and     the  crude  machinery  at  their  disposal 
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contract  was  let  to  natives  who  proceed- 
ed to  fill  in  the  brickwork  according  to 
their  own  ideas.  Bamboo  scaffolds  were 


by  means  of  bamboo  ladders  the  bricks     the  Orientals  deserve  praise. 


SIROR 


PRESENTING    a    collection     of    facts 
gathered     from     various     sources, 
bearing     on     the    efficacy    of     the 
German    Zeppelins    as    well    as    the    pro- 
tective     measures      adopted      by      Grea.t 
Britain    to    repel   aerial   attacks. 


WHLX  Louis  Bleriot,  the  well- 
known  French  aviator,  flew 
across  the  English  Channel  in  one  of  his 
earlier  monoplanes  and  landed  near 
Dover,  the  feat  was  proclaimed  as  a 
great  event  in  aeronautics.  It  was  one 
of  the  first  proofs  of  the  practicability 
of  the  heavier-than-air  machines  for 
travelling  from  one  point  to  another, 
over  land  and  sea.  But  this  same  feat 
had  another  aspect  of  even  greater  im- 
portance, although  perhaps  not  so  con- 
spicuous. For  England  it  meant  that  the 
British  fleet  no  longer  was  an  insur- 
mountable barrier  against  invasion  by  a 
hostile  force.  A  new  way  was  open — 
the  air. 

Since  England's  entrance  into  the  Eu- 
ropean fracas  an  aerial  attack  on  London 
by  German  airships  has  been  a  para- 
mount threat.  There  have  been  persist- 
ent rumors  of  extensive  preparations 
taking  place  in  Germany  for  an  invasion 
of  England  by  an  armada  of  Zeppelins, 
as  well  as  an  aerial  attack  on  the  British 
fleet.  On  the  other  hand,  reports  ema- 
nating from  sources  favorable  to  the  Al- 
lied cause  have  indicated  that  adequate 
preparations  were  made  to  frustrate  any 
attack  by  a  German  air  fleet. 

To    vouch    an    opinion    on    aerial    su- 


premacy  in   absence   of    proofs   is    fool- 
hardy, but  the  facts  are  interesting. 

Dreadnoughts  of  the  S^ies 

Everyone  knows  that  a  Zeppelin  air- 
ship is  a  gigantic,  cigar-shaped  aluminum 
envelop  containing  seventeen  or  more  gas 
bags  that  are  held  in  place  by  a  metal 
framework.  Below  the  metal  envelop 
are  suspended  the  engine  rooms  and  the 
quarters  for  the  passengers.  The  earlier 
Zeppelins  were  some  550  feet  in  length 
and  capable  of  spee'ds  varying  from  40 
to  52  miles  per  hour.  The  cruising  ca- 
pacity was  1,200  miles,  carrying  i^/2 
tons  of  explosives,  while  altitudes  up  to 
10,000  feet  were  attained. 

A  maze  of  mystery  surrounds  the 
actual  number  of  Zeppelins  in  existence 
before  the  war  and  since  August.  Ac- 
cording to  a  recognized  and  unbiased  au- 
thority, Germany  possessed  twelve  Zep- 
pelins at  the  outbreak  of  hostilities,  while 
another  authority  claims  at  least  forty-' 
five,  adding,  in  the  way  of  explanation, 
that  the  German  government  took  every 
precaution  to  prevent  the  actual  number 
of  Zeppelins  on  hand  from  becoming 
common  knowledge. 

Irrespective  of   the   foregoing  contro- 
versy, it  is  a  pretty  well  established  fact 
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that  since  the  first  of  August  the  airship 
factories  have  been  working  day  and 
night.  One  report  has  it  that  1,000  work- 
men are  employed  at  the  Zeppelin  works 
at  Friedrichshafen,  divided  into  day  and 
night  shifts.  These  men  only  assemble 
the  airships,  sections  coming  from  all 
parts  of  Germany.  There  a  Zeppelin  can 
be  assembled  in  three  weeks.  Another 
report  states  that  the  joint  output  of  the 
works  at  Friedrichshafen  and  Potsdam 
is  six  machines  per  month.  And  aside 
from  these  two  airship  factories,  there 
are  several  others  in  different  sections  of 
the  country.  If  we  are  to  give  credence 
to  these  reports,  there  is  not  the  slightest 
doubt  that  Germany  has  ample  airships 
ready  for  instant  use. 

It  is  understood  that  within  the  past 
year  a  new  and  more  powerful  type  of 
Zeppelin  has  been  taking  its  place  in  the 
German  aerial  forces.  A  veil  of  secrecy 
prevents  detailed  descriptions  of  these 
monstrous  air  craft  from  reaching  the 
outside  world.  These  new  machines,  or 
super-Zeppelins  as  they  have  been 
styled,  are  of  the  same  general  design  as 
former  Zeppelins  but  highly  improved  in 
many  respects,  especially  as  regards  their 
equipment  for  the  purposes  of  warfare. 
As  to  their  size,  here  is  an  interesting 
quotation  from  the  letter  of  a  corre- 
spondent to  a  British  trade  journal:  "On 
November  5th  the  latest  and  most 
powerful  Zeppelin  ever  built  sailed  north 
direct  from  the  works  (at  Friedrichs- 


hafen) without  any  trials.  It  was  1,300 
feet  long,  about  45  feet  wide,  and  had 
three  800  horsepower  motors,  and  had 
thirty  officers  and  men  aboard."  It  is 
hardly  believable  that  this  report  is  true, 
yet  nevertheless  it  is  typical  of  the  many 
received  from  travellers  returning  from 
Germany. 

To  repel  attacks  by  hostile  aircraft,  the 
super-Zeppelins  are  fitted  with  a  number 
of  guns,  usually  two-inch  quick-firing 
pieces.  Aside  from  those  carried  in  the 
suspended  cars,  two  or  more  of  these 
guns  are  placed  on  top  of  the  metal  en- 
velop; these  being  placed  on  platforms 
that  are  reached  by  means  of  a  stairway 
passing  through  the  envelop. 

The  one  great  handicap  of  the  earlier 
Zeppelins,  and  for  that  matter  all  lighter- 
than-air  craft,  is  said  to  be  overcome  in 
the  super-Zeppelins.  A  German  author- 
ity has  recently  made  the  statement  that 
a  newly  discovered,  non-inflammable, 
lighter-than-air  gas  now  supplants  hy- 
drogen in  the  new  airships.  Further- 
more, aluminum  has  been  replaced  by  a 
new  metal  that  possesses  greater  tensile 
strength  yet  is  lighter  in  weight. 

The  one  striking  feature  of  the  Zeppe- 
lin dreadnaughts  is  the  suspended  ar- 
mored cage  which  they  are  said  to  carry 
several  thousand  feet  below  them,  sus- 
pended on  one  or  more  steel  cables.  In 
the  cage  an  observer  can  secure  a  better 
view  of  the  ground  below,  while  he  can 
aim  the  bombs  with  greater  accuracy 
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than  would  be  possible  from  the  decks  of 
the  airship  itself,  perhaps  2,000  or  3,000  feet 
above.  Furthermore,  it  is  often  possible  for 
the  craft  to  conceal  itself  securely  behind 
low  hanging  clouds  while  the  man  in  the 
cage  below  is  lower  than  the  clouds  and  in 
full  view  of  the  landscape,  yet  presents 
but  a  poor  mark  to  hostile  fire. 

Showers  of  Destruction 

It  is  rumored  that  at  least  one  Zeppelin 
took  part  in  the  rapid  reduction  of  the 
fortress  of  Liege,  Belgium.  Early  reports 
stated  that  the  steel  cupolas  of  the  forts 
were  shattered  by  the  impact  of  aerial 
bombs,  but  the  facts  in  the  case  are  very 
vague.  Even  the  Germans  themselves  pre- 
fer to  give  all  the  credit  to  their  huge  how- 
itzers, hence  the  Liege  aerial  attack — if  it 
ever  did  take  place — proves  nothing  of  mo- 
ment for  the  Zeppelins. 

It  is  in  the  bombardment  of  cities  at  night 
that  the  Zeppelins  have 'really  proven  seri- 
ous menaces.  Take,  for  example,  the  at- 
tacks on  Antwerp.  The  aerial  dreadnaughts 
admittedly  struck  terror  in  the  hearts  of  the 
unfortunate  inhabitants.  On  several  nights 
the  airships  passed  over  the  city  dropping 
bombs  that  scattered  death  and  disaster 
wherever  they  struck.  Yet  the  explosive 
bombs  were  those  that  caused  the  least  de- 
struction. The  greatest  menace  proved  to 
be  the  incendiary  bombs  that  were  dropped 
on  various  parts  of  the  city  and  started 
large  conflagrations  in  many  quarters.  These 
bombs  were  filled  with  petroleum  which,  on 
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becoming  ignited  at  the  moment  of  the 
bursting  of  the  bomb,  spread  a  torrent  of 
flaming  liquid  in  all  directions  and  over  a 
wide  area.  Water  was  of  little  use  in  ex- 
tinguishing the  burning  oil. 

Turning  our  attentions  from  land  to  sea, 
we  find  that  the  Germans  have  placed  great 
faith  in  the  success  of  their  Zeppelins  in  at- 
tacking hostile  warships  from  overhead.  It 
is  obvious  that  the  force  gained  by  a  heavy 
bomb  dropping  several  thousand  feet  is  suf- 
ficient to  cause  it  to  pierce  the  decks  of  a 
battleship  and  explode  with  disastrous  re- 
sults in  its  very  bowels.  Of  course,  it  is 
evident  that  careful  marksmanship  is  re- 
quired to  hit  a  battleship  with  a  bomb  from 
a  height  of  several  thousand  feet,  but  re- 
ports emanating  from  various  sources  have 
it  that  Zeppelins  are  often  engaged  in  bomb 
dropping  practice  near  Friedrichshafen — 
and  practice  eventually  should  make  the 
men  skillful.  An  airship  flying  at  a  height 
of  several  thousand  feet  would  be  beyond 
the  effective  range  of  the  high  angle  guns 
of  the  battleships. 

Coming  to  the  subject  of  an  attack  on 
London,  the  German  point  of  view  is  quite 
evident.  Naturally,  the  most  advantageous 
time  for  an  aerial  attack  would  be  at  night 
or  in  foggy  weather.  In  the  former  in- 
stance the  fleet  would  leave  its  base  during 
the  day,  arriving  over  London  during  the 
night.  That  it  might  deliver  a  surprise  at- 
tack, the  Zeppelin  fleet  would  steer  such  a 
course  as  to  reach  the  English  coast  unseen 
by  British  warships  patrolling  the  North 
Sea.  Probably  twelve  or  more  airships 
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would  partake  in  the  raid,  possibly — but 
very  doubtfully — accompanied  by  numer- 
ous aeroplanes.  The  air  fleet  would  sud- 
denly appear  over  London,  with  engines 
muffled,  followed  by  a  downpour  of  ex- 
plosive and  incendiary  bombs.  If  it  were 
a  clear  night,  searchlights  mounted  on 
housetops  would  soon  discover  the  fleet 
and  direct  the  firing  of  almost  countless 
anti-aircraft  guns.  If  the  weather  were 
foggy,  the  enemy  would  have  to  rely  on 
its  aerial  forces  to  combat  the  invaders. 
But  it  is  more  than  likely,  that  the  Ger- 
man airships  would  make  off  after  the 
attack,  since  nothing  more  could  be 
gained  by  remaining  to  face  the  enemy's 
reply.  An  aerial  attack  on  London  would 
have  but  little,  if  any,  true  military  value. 
The  effect  would  be  but  a  moral  one. 

Aeroplanes,   Guns   and  Aeriai   Mines 

You  are  probably  now  of  the  opinion 
that  the  Zeppelins  are  mighty  and  in- 
vincible engines  of  war.  But  you  must 
listen  to  the  other  fellow's  argument, 
since  thus  far  we  have  considered  only 
the  German  views.  After  hearing  the 
British  side  you  can  compare  the  two  and 
draw  your  own  conclusions. 

To  begin  with,  the  English  contend 
that  the  Zeppelins  are  too  bulky  to  be  of 
much  use,  presenting,  as  they  do,  a  splen- 
did mark  for  their  artillery.  The  non- 
inflammable  gas  statement  is  considered 
a  myth  for  many  convincing  reasons.  As 
for  the  cage  arrangement,  the  British  au- 
thorities do  not  believe  it  to  be  prac- 
ticable. They  point  out  that  such  a  cage 
would  produce  a  tremendous  pendulum 
motion,  even  in  calm  weather,  with  dis- 
astrous effects  to  the  Zeppelin  employ- 
ing it. 

Attention  is  directed  to  the  fact  that 
before  the  war  the  Zeppelins  were  by  no 
means  vehicles  that  could  be  depended 
upon  for  constant  service  in  weather  of 
all  kinds.  The  Zeppelins  were  known  to 
be  fair  weather  craft  exclusively.  It  is 
unbelievable  that  such  impracticable 
craft  could  be  transformed  into  reliable 
aerial  vehicles  in  so  short  a  period. 

While  anti-aircraft  guns  would  un- 
doubtedly serve  to  good  advantage  in  re- 
pulsing Zeppelin  attacks  in  most  in- 


stances, il  the  enemy  elected  to  remain, 
say,  10,000  feet  in  the  air,  these  artillery 
pieces  would  be  of  little  value.  The  most 
efficient  weapon  with  which  to  combat 
the  Zeppelin  therefore  resolves  itself  in 
the  aeroplane.  The  British  aeroplanes 
are  swift,  small  and  easily  managed — 
and  there  are  many  of  them  for  home 
defense.  These  machines  are  serviceable 
in  almost  all  kinds  of  weather.  They 
carry  bombs  of  various  kinds  that  could 
be  used  with  good  effect  on  Zeppelins,  as 
well  as  machine  guns.  Travelling  at  up- 
wards of  90  miles  per  hour,  it  is  obvious 
that  a  gunner  on  board  a  Zeppelin  would 
have  a  difficult  task  before  him  to  hit  an 
attacking  aeroplane;  the  swifter  craft 
being  capable  of  rapidly  manoeuvering  to 
the  most  advantageous  positions.  The 
main  effort  of  the  aeroplanes  would  be 
to  pass  over  the  Zeppelin  and  drop  bombs 
on  its  metallic  envelop.  Even  allowing 
that  the  Zeppelins  would  be  accompanied 
by  German  aeroplanes,  the  British  claim 
that  the  higher  speed  of  their  machines 
would  still  rest  the  advantage  with  them. 

Judging  from  the  general  tone  of  the 
British  press  the  attitude  of  the  English 
as  regards  a  Zeppelin  raid  on  their  fleet 
is  one  of  indifference.  Little  seriousness 
is  placed  in  the  German  threats  and 
ample  confidence  is  had  in  the  ability  of 
the  Royal  navy  to  repel  such  an  attack. 

British  authorities  are  inclined  to  be- 
lieve the  existence  of  a  bomb  that  can 
pierce  the  decks  of  a  modern  dread- 
naught,  and  precautions  have  been  taken. 
The  latest  dreadnaughts  are  equipped 
with  heavy  armor  on  their  decks.  It  has 
been  suggested  that  a  strong,  wire  rope 
netting,  placed  over  the  decks  of  older, 
unprotected  ships,  sloping  down  on  both 
sides,  would  serve  to  deflect  bombs  from 
the  ships  into  the  water,  or  at  least  break 
the  force  of  the  falling  bomb.  After  all, 
however,  the  battleship's  safety  lies  in 
rapid  manoeuvering  so  as  to  avoid  being; 
hit. 

Since  the  latest  Zeppelins  must  present 
a  target  that  is  quite  as  large  as  the  aver- 
age dreadnaught,  it  follows  that  when  it 
has  descended  to  a  point  where  its  in- 
tended victim  is  an  easy  target,  it  offers 
an  equally  good  target  to  the  guns  of  the 
ship.  There  is  the  suspended  cage  to  con- 
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tend  with,  but  in  all  probabilities  it  would 
be  swaying  to  such  an  extent  that  ac- 
curate bomb  dropping  would  be  impos- 
sible. 

As  in  the  land  defense,  on  water  the 
force  below  would  depend  on  its  own  air- 
craft to  repel  attacks.  The  British  navy 
today  has  the  finest  and  most  complete 
complement  of  seaplanes  of  any  navy  in 
the  world,  and  any  ships  that  were  at- 
tacked would  lose  no  time  in  sending 
these  swift  craft  aloft  to  combat  the  en- 
emy. And  these  facts  are  borne  out  by 
the  recent  engagement  in  Heligoland 
Bight  between  British  cruisers  and  sea- 
planes, and  German  aeroplanes,  Zeppel- 
ins and  submarines.  The  Zeppelins  par- 
took in  the  battle  but  had  to  withdraw 
because  of  the  effective  fire  from  the  high 
angle  guns  of  the  cruisers.  Although  the 
Zeppelins  dropped  several  bombs,  none 
made  a  hit.  This  failure  was  not  due  to 
poor  marksmanship  on  the  part  of  the 
airmen,  but  rather  to  the  rapid  move- 
ments of  the  cruisers  to  prevent  being 
hit. 

While  the  English  authorities  cannot 
give  details  as  to  the  means  they  have 
taken  to  protect  London  from  an  aerial 
attack,  a  few  of  the  actual,  known  pre- 
cautions, as  well  as  suggested  ones,  are 
of  interest.  It  is  known  that  machine 
guns  and  rapid  firing  guns  have  been 
placed  on  housetops  and  other  vantage 
points,  as  well  as  searchlights  that  illu- 
minate the  sky  every  night.  Fleets  of 
swift  and  armed  aeroplanes  and  their 
crews  are  in  readiness  at  the  aviation 
grounds.  It  is  possible  that  armored 
motor  boats  are  either  now  in  use  on  the 
Thames  River  or  would  be  available  in 
time  for  an  attack,  these  boats  being 
equipped  with  high  angle  guns. 

In  time  of  fog,  when  the  enemy  would 
be  most  likely  to  attack,  lookouts  could 


be  posted  on  the  highest  edifices  the  tops 
of  which  rise  above  the  fog.  In  this 
connection  it  must  be  stated  in  way  of 
explanation  that  London  fogs  often  ex- 
tend but  a  short  distance  above  the 
earth.  There  has  been  suggested  the  use 
of  captive  balloons  at  various  strategic 
points ;  the  observers  in  these  balloons 
being  in  constant  touch  with  each  other 
and  with  a  central  point  by  means  of  a 
telephone  system.  Thus,  if  the  enemy 
were  discovered  approaching,  the  warn- 
ing could  be  sent  by  telephone  and  the 
aeroplane  fleets  ordered  out. 

Perhaps  the  most  valuable  suggestion 
is  that  of  employing  aerial  mine  fields 
around  London.  The  plan  consists  of 
placing  captive  mine  baloons  to  form  a 
screen  against  airships.  Owing  to  the 
great  size  of  the  Zeppelins,  it  is  believed 
that  forty  mines  to  the  mile  would  be 
ample.  The  mines  would  be  so  con- 
structed as  to  explode  with  great  violence 
on  contact.  Four  men  could  be  detailed 
to  supervise  each  ten  balloons,  and  the 
mine  field  could  be  easily  shifted  as  oc- 
casion demanded.  Even  if  an  airship  did 
not  come  in  actual  contact  with  the  mine 
proper,  it  is  possible  that  propellers  or 
other  extending  parts  would  become  en- 
tangled in  the  mine  cables,  bringing  the 
invaders  to  brief.  At  any  rate,  the 
knowledge  of  the  existence  of  such  a 
mine  field  would  go  a  long  way  towards 
discouraging  an  air  raid  by  a  hostile  air 
fleet. 

The  situation  at  the  present  moment 
has  been  cited  in  the  foregoing.  This 
is  a  war  of  surprises  and  predictions  are 
difficult.  Often  they  are  never  fulfilled, 
and  more  often  they  are  ridiculed  by  as- 
tonishing and  unthought  of  accomplish- 
ments. It  therefore  remains  for  you  to 
consider  the  statements  and  draw  your 
own  conclusions. 
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By   a    Clever   Application   of   Electric   Current,    a  Piano   Player   can   be    Controlled   by   a    Number   of 
Pushbuttons   Placed   Within    Reach   of    the   Motion   Picture   Operator. 


AN  ELECTRICAL  PIANO  PLAYER 

A  new  electrical  piano-playing  de- 
vice has  recently  been  perfected  by 
Carl  Brown,  an  inventor  of  Columbus, 
Ohio.  The  device  is  intended  for  use 
in  motion  picture  houses  in  place  of  a 
pianist,  thus  eliminating  the  cost  of 
hiring  help  for  that  purpose. 

The  player  is  placed  in  front  of  the 
usual  piano  and  is  controlled  from  a 
switchboard  located  in  the  operating 
booth.  By  pushing  different  buttons 
the  picture  operator  can  change  the 
music  to  suit  the  character  of  the  film 
appearing  on  the  screen.  Instantane- 
ous changes  from  one  selection  to  an- 
other, with  change  in  tempo,  are  pos- 
sible in  order  to  keep  pace  with  the 
rapid  shifting  of  the  scenes.  In  fact,  it 
is  claimed  that  the  electrical  piano 
player  will  keep  its  music  in  better 
harmony  with  the  pictures  than  the 
average  pianist. 

Briefly,  the  piano  player  consists  of 
a  number  of  electro-magnets  placed  in 
a  row  and  actuating  armatures  that  are 
connected  to  a  series  of  fingers  over- 
hanging any  piano  keyboard  in  front 
of  which  the  device  may  be  placed. 
Five  trackers  are  also  included  with 
music  containers  below  them.  Each 
container  has  a  capacity  of  10  to  12 
musical  selections  similar  to  the  usual 
perforated  paper  rolls  and  made  up  into 
endless  rolls.  Instead  of  the  regula- 
tion holes  in  the  trackers,  electrical 
contact  pins  are  inserted.  A  metallic 


brush  rides  on  the  music  paper  directly 
over  the  tracker  pins,  making  contact 
with  the  pins  and  actuating  the  mag- 
nets whenever  a  perforation  comes  in 
line. 
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BRIDGE  SPANS  A  FOREST 

Near  North  Vancouver,  B.  C.,  there  is 
a  remarkable 
s  u  s  p  e  n  s  ion 
bridge  that  is 
more  than  400 
feet  in  length. 
This  bridge, 
which  is  used 
to  cross  a  ra- 
vine, is  220 
feet  from  the 
bottom  of  the 
forested  de- 
pression. The 
structure  is  en- 
tirely unsup- 
ported except 
at  the  ends.  As 
one  walks 
along  this  sus- 
pension bridge, 
the  effect  of 
looking  down 
on  the  tops  of 
tall  trees  is 
said  to  resem- 
ble that  of 
looking  from 
Bridre.  an  aeroplane. 


A  NOVEL  WATER  MAIN  AND  ITS  LAYING 


THE  Fifth  Borough  of  Greater  New 
York  is  the  Borough  of  Richmond, 
which  occupies  Staten  Island.  In  years 
past  much  fault  has  been  found  with  the 
local  water  supply  because  of  its  alkaline 
content.  To  overcome  this,  the  engineers 


currents,  the  deep  deposit  of  silt  and  the 
presence  of  drainage  refuse,  combined 
with  the  traffic  circumstances,  hampered 
the  engineers  in  finding  a  satisfactory  so- 
lution. As  the  connecting  main  was  to 
have  a  diameter  of  only  three  feet  it  was 
not  practicable  nor  economical 
to  think  of  driving  a  tunnel  of 
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An  Unusually  Clever  Engi- 
neering Undertaking :  Assem- 
bling the  Sections  of  a  Water 
Supply  Main  and  Lowering 
them  to  the  Bottom  of  New 
York  Harbor. 


of  the  metropolis  planned 
to  link  Staten  Island  with 
the  great  aqueduct  lead- 
ing from  the  Catskill 
Mountains.  The  difficult 
part  of  the  problem  lay  in 
effecting  this  junction  be- 
tween the  Brooklyn  ter- 
minal of  the  aqueduct  and  the  mains  of 
Staten  Island. 

There  is  a  point  between  Staten  Island 
and  the  Brooklyn  shore  called  The  Nar- 
rows, through  which  nearly  all  of  the 
ocean  shipping  passes,  and  this  same  bot- 
tle-neck to  the  harbor  basin  constitutes 
the  prime  passageway  for  the  out-bound 
city  sewage.  The  swiftness  of  the  tidal 
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that  limited  width,  and  it  was  manifestly 
clear  that  the  pipe  would  have  to  be  laid 
from  the  surface,  inasmuch  as  a  diver 
could  not  work  in  the  current-swept 
waters  nor  be  able  to  see  in  their  muddy 
depths  so  as  to  seal  the  sections  as  they 
were  laid. 

^  The  engineers  of  the  Board  of  Water 
Supply  finally  evolved  a  type  of  flexible 
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Diagram    of    the    Method    Used    in    Laying    Water    Main. 


metal-packed  joint,  that  could  be  made 
certainly  watertight  with  a  limit  of  flex- 
ure of  ten  degrees.  The  arrangement  is 
on  the  order  of  a  hollow  ball-and-socket 


joint.  Liy  means  of  a  cradle  or 
sling,  each  section  is  made  up 
above  the  surface  of  the  water, 
and  as  the  main  is  thus  length- 
ened, the  pipe  sinks  bottom- 
ward  and  rests  in  a  trench 
dredged  deep  enough  to  shield 
the  main — when  the  excavation 
is  filled — from  the  anchors  of 
ships.  It  has  taken  the  city  en- 
gineers many  months  to  develop 
a  satisfactory  joint  and  their 
success  blazes  the  way  for  kin- 
dred operations  where  condi- 
tions make  it  necessary  to  do  the 
work  speedily,  to  obstruct  the 
channehvay  for  the  briefest 
possible  while,  and  to  insure  suc- 
cess in  the  way  of  water-tight- 
ness without  having  recourse  to 
costly  and  the  uncertain  work  of 
This  is  probably  the  first  time 


the 

divers. 

that  this  method  of  laying  underwater 

pipes  has  been  used 


MAKING    THE    CITY    BEAUTIFUL 


\ 


The  Old-time  Practice 
Poles  for  Supporting 
Electric  Wires. 


Using 
rhead 


The  two  accom- 
panying views  show 
concretely  the  effect 
in  making  the  city 
beautiful  of  the  re- 
moval of  telegraph 
and  trolley  wire  poles 
from  the  main  streets. 
The  telegraph  and 
high  power  electric 
wires  are  strung 
through  the  alleys 
while  the  supports 
for  the  trolley  wire 
are  anchored  in  the 
walls  of  buildings. 
The  views  were  taken 
at  the  intersection  of 
State  and  Commer- 
cial streets,  Salem, 
Oregon,  before  and 
after  the  wires  and 
poles  were  removed 


A  Modern  Street  Scene,  Showing 
the  Elimination  of  Poles  and  Over- 
head Wires. 


The  Meter  Tester's 
Runabout  Used  for 
Covering  the  Distances 
that  Must  be  Traveled. 


A  Collection  of  Scenes  Such  as 
are  Constantly  Witnessed  by  a 
Meter  Tester  in  Southern  Cali- 
fornia. 


THE  meter  tester's  life  in  some  parts 
of  the  west  can  hardly  be  called 
monotonous  and  as  evidence  of  this,  the 
writer  offers  the  accompanying  pictures 
taken  while  employed  as  meter  tester  by 
a  light  and  power  company  serving 
45,000  square  miles  in  the  San  Joaquin 
Valley  of  California. 

It  may  be  said,  as  an  introduction, 
that  much  of  the  agriculture  of  this 
valley  is  fostered  by  irrigation ;  the 
water  employed  being  handled  by  electric 
pumps.  To  test  the  meters  that  measure 
this  consumption  of  current  requires 
travel  over  considerable  distances. 

A  substantial  runabout  serves  to  carry 
the  meter  tester  and  assistant.  They  are 
equipped  for  a 
week's  outing,  each 
being  supplied  with 
a  suit  case  of  cloth- 
ing. Shovel  and 
pick,  and  block  and 
tackle  are  included 
in  the  outfit,  for 
there  is  danger  of 
getting  stuck  in  the 
sand  or  mud.  Tools 
and  instruments 
are  carried  in  spe- 


An   Elaborate   Real   Estate   Office   which  will   Even- 
tually  be   the    Center    of   a    Thriving   Town. 
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cial  cases  to  withstand  rough  usage, 
but  by  far  the  most  important  of 
all  is  the  water  bag.  When  picture  No. 
i  was  taken  the  thermometer  stood  at 
127  degrees  in  the  shade.  On  such  tor- 
rid days  the  water  bag  is  indispensable. 
The  cattle  in  picture  No.  2  are  appa- 
rently feeding.  However,  such  is  not 
the  case ;  picture  No.  3  plainly  showing 
what  happens  to  cattle  relying  for  food 
entirely  upon  the  vegetation  found  on 
these  barren  wastes.  Water  in  this  re- 
gion is  practically  unknown  unless  sup- 
plied from  wells. 

Picture  No.  4  shows  what  the  "good 
cows"  that  come  home  nights  eat — and 
they  get  lots  of  it.  This  is  an  alfalfa 
field  almost  ready 
for  the  fourth  cut- 
ting of  the  season. 
It  has  an  electric 
pumping  plant  for 
supplying  water 
from  wells  for  irri- 
gation. These 
wells  range  from 
30  to  200  feet  in 
depth,  the  water 
being  raised  by 
electrically- 
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Two  Views  of  the  Sites  Formerly  Occupied  by  Hydro-electric  plants  that  were   Destroyed  by   Spring 

Freshets. 


operated  pumps.  The  motors  in  nearly 
all  cases  are  directly  connected  and  range 
in  capacity  from  five  to  100  horsepower. 
The  power  in  all  cases  is  measured  by 
a  standard  make  of  integrating  watt- 
hour  meter  connected  in  the  circuit  at 
all  times,  although  the  rate  for  power 
in  this  particular  section,  used  for  pump- 
ing, etc.,  is  about  $50.00  per  horsepower 
per  annum,  based  on  the  indicated  horse- 
power at  various  times. 

Picture  No.  5  is  a  view  of  the  begin- 
ning of  a  Californian  town  in  that  section 
A  real  estate  syndicate  is  its  god- 
father. This  place 

lies  in  a  great  agri-   f 

cultural  district 
and  will  eventu- 
ally be  a  thriving 
little  town. 

Picture  No.  6 
shows  the  site  of  a 
former  hydro-elec- 
tric plant,  the  ruins 
of  which  can  be 
seen  in  the  river 

bed,  the  plant  having  been  destroyed  by  a 
spring  freshet.  This  dam  is  on  the  Mer- 
.ced  River,  18  miles  south  of  El  Portal, 
the  entrance  to  the  world-famous  Yosem- 
ite  National  Park.  Picture  No.  7  is  the 
former  site  of  another  small  hydro-elec- 
tric plant.  This  plant  was  destroyed  at 
the  same  time  as  the  one  shown  in  view 
No.  6.  Its  location  is  Merced  Falls,  also 
on  the  Merced  River.  The  next  view 
is  of  the  famous  Mt.  Gains  gold  mine. 
This  is  a  20  stamp  mill  operated  entirely 
by  electricity.  This  mine  is  located  six- 
teen miles  from  the  nearest  railroad 
point,  and  the  road  to  it  is  the  worst  I 


have  ever  gone  over  in  an  automobile. 
My  assistant  driving  and  viewing  the 
scenery  at  the  same  time  came  very  near 
being  the  "finish"  of  the  two  of  us  on 
this  trip. 

Picture  No.  9  shows  an  irrigating 
canal.  The  water  in  this  canal  is  lifted 
into  it  by  electrically-operated  pumps.  In 
this  instance,  two  2OO-horsepower  motors 
driving  6o-inch  centrifugal  pumps,  are 
used.  The  water  is  taken  out  when  de- 
sired with  smaller  pumps  that  are  also 
electrically-driven.  This  canal  in  ques- 
tion is  owned  by  a  private  concern  and 
the  water  is  used 
e  x  c  1  u  s  i  v 


The  Mt.   Gains   Gold  Mine  which  i«  Entirely  Oper- 
ated by  Electricity. 


6  - 

ly  on  their  ranch- 
es. Electricity  is 
again  called  upon 
at  the  barns  and 
ranch  houses  for 
driving  feed  chop- 
pers, cream  sepa- 
rators, churns,  etc. 
In  view  No.  10 
is  seen  a  small  res- 
ervoir in  which  the  water  that  is  not 
needed  for  immediate  use  is  stored.  The 
electrically-driven  pumps  operate  24 
hours  per  day  without  interruption  dur- 
ing the  irrigating  season,  which  is  from 
May  to  November  in  this  section. 

Picture  No.  u  gives  an  idea  of  the 
method  used  in  transporting  baled  alfalfa 
hay  from  the  ranches  to  the  railroad  for 
shipment  to  the  markets.  This  train  of 
three  wagons  is  drawn  by  fourteen 
mules,  the  entire  train  being  driven  with 
one  line. 

The  next  picture  shows  the  type  of 
transformer  and  switching  stations  used. 


MODERN    MECHANICS 


157 


Here  the  voltage  is  stepped  down  from  $15.00  per  day.  This  figure,  of  course, 
60,000  to  10,000  for  distribution  to  the  allows  a  fair  wage  for  the  tester  and  his 
pumping  plants.  The  transformers,  as  helper.  However,  if  one  doesn't  wish  to 


Various  Views  of 
Farming  Activities  in 
Southern  California. 

Electricity   is   Employed 


will  be  noted,  are  out- 
side. The  building 
contains  only  the  au- 
tomatic oil  switches. 
The  cost  of  testing 
the  electric  meters 
on  the  consumer's 
premises,  requiring  an 


i  i 


•  * 


in  Every  Possible  Way 
to  Make  the  Work  of 
the  Farmer  a  Pleasure 
Rather  Than  a  Task. 


-L         0    -       automobile     to 
cover  the  large  territory,  is  approximately     very  trying  task. 


work  and  work 
hard,  he  had  best 
not  go  out  for  this 
class  of  meter 
testing.  While  it 
will  most  likely 
appeal  to  those 
with  inclinations  for  adventure,  it  is  a 


THE  LIGHTEST  EVER  BUILT 

The  three  men  as  seen  in  the  illustra- 
tion are  supported  by  the  lightest  struc- 
tural  member  ever   built.      Their   com- 
bined weight,  which  totals 
five    hundred    pounds,    de- 
flects   the   girder    but    one 
inch    from    the    horizontal. 
It  is  22  feet  in  length  and 
tapers  from  six  by  six  at 
the  larger  end  to  six  by  two 
and  one-half  inches  at  the 
smaller. 

The  entire  girder  weighs 
but  fourteen  and  a  half 
pounds,  which  is  truly  re- 
markable, and  was  accom- 
plished through  the  aid  of 
engineering  mathematics  in 
the  hands  of  a  mechanical 
engineer  who  has  been  ex- 
perimenting and  lending 
his  skill  and  knowledge  to 
the  furtherance  of  the  sci- 


ence   of    aeronautics     in     many     ways. 
The  girder  may  be  described  as  a  lat- 
tice   girder.      It    is    built    up    of    wood 
with  a  cloth  cover  to  protect  it  from  the 


Capable  of  Withstanding:  the  Weight  of  Three  Men,  this 
Girder  U  Extremely  Light  in  Weight. 


Aeroplane 
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action  of  moisture ;  and  has  twenty  pan- 
els. To  reduce  its  weight,  holes  are 
bored  in  the  material  wherever  possible. 


ELECTRICALLY        OPERATED 

HIGH  SPEED  FLASHLIGHT 

ATTACHMENT 

Most  photographers  find  to  their  dis- 
may sooner  or  later  that  the  fastest  of 
flashlight  powders  cannot  be  depended 
upon  to  explode  quicker  than  about 
r /30th  of  a  second.  This  speed,  which 
is  very  slow  as  compared  to  fast  in- 
stantaneous shutters  now  in  com- 
mon use,  is  scarcely  quick  enough 
to  enable  objects  moving  at  right 
angles  to  the  camera's  vision  to  be 
successfully  photographed.  How- 
ever, a  flashlight  arrangement  has 
recently  been  introduced  enabling 
exposures  of  i/iooth 
second  to  be  taken 
with  a  comparatively 
slow  flash. 

In  principle,  the  op- 
eration of  this  de- 
vice consists  of  elec- 
trically igniting  the 
flash  and  immediately 
afterwards  releasing 
the  shutter  of  the 
camera  at  the  instant 
that  the  flash  has  at- 
tained its  maximum 
brilliancy.  When  not 
in  use,  the  entire 
mechanism  of  the  at- 
tachment, including 
battery,  can  be  carried 
in  the  pocket.  It  can 
be  used  in  conjunc- 
tion  with  any 
camera. 


WIRELESS  STATIONS 

Germany  has  seventeen  wireless  sta- 
tions in  operation,  eight  of  which  are  on 
lightships.  France  has  eighteen  stations. 
Russia  has  twenty-eight  wireless  stations. 
In  Austria-Hungary  there  are  four  im- 
portant radio  stations.  The  range  of 
most  of  these  stations  is  carefully  con- 
cealed by  the  governments. 


SYNTHETIC  GOLD  MADE  FROM 

COPPER  AND  ALUMINUM 
Since  the  dawn  of  history  it  has  been 
the  dream  of  chemists  to  change  vari- 
ous common  metals  into  pure  gold.  In 
fact,  the  ancients  are  said  to  have  pos- 
sessed a  secret  process  for  changing 
baser  metals  into  gold  and  to-day  there 
is  a  door  of  synthetic  gold  in  a  Berlin 
museum  that  was  brought  from  the  ex- 
cavated ruins  at  Herculaneum. 

For  thirty-two  years  a  certain  Lewis 
C.  Smith,  of  New  York  City,  has 
made  searches  among  the  ruins  of 
Egypt  and  experiments  in  his  labo- 
ratory endeavoring  to  discover  the 
secret  of  making  gold  from  com- 
mon metals.    At  last  he  announces 
that  he  has  succeeded  in  producing 
a  metal  from  a  combination  of  cop- 
per and  aluminum,  as  well  as  sev- 
eral other  special 
ingredients     the 
nature   of   which 
he    will    not    di- 
vulge.     He    calls 
the    metal    "Diri- 
gold"    and    states 
that    it    may    be 
melted  fifty  times 
over  without  los- 
ing its  color.     It 
is  said  to  possess 
the      malleability, 
texture    and    ho- 
mogeneity 
of    pure    gold. 
Furthermore,  salt 
water  has  no  ef- 
fect    whatsoever 
on  Dirigold.   Nit- 
ric acid  affects  it 
slightly     more 

than  gold.  Otherwise,  the  new  metal  is 
to  all  intents  and  purposes  pure  gold,  yet 
it  costs  less  than  plated  silver. 


On  Pressing  the  Shutter  Release  Button  of 
the  Camera,  the  Flashlight  Charge  is  Electrically 
Ignited. 


A  log  raft  containing  one  million  feet 
of  cedar,  said  to  be  the  largest  ever 
floated  on  the  Pacific,  recently  made 
the  trip  from  British  Columbia  to 
Puget  Sound.  It  was  100  feet  long 
and  70  feet  wide;  it  stood '15  feet  out 
of  the  water  and  20  feet  under. 
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A    White    Spot   Painted    on    the    Street   Pavement    Aids    i 
Enforcing    Traffic    Regulations. 

WHEEL   MARKS    ON    THAT   SPOT 
MEAN   A  FINE 

If  a  motorist  leaves  the  mark  of  his 
tires  on  the  white  spot  in  street  intersec- 
tions of  Pomona,  California,  it  means  a 
fine.  Passing  on  the  wrong  side  of  the 
disc  means  a  lecture  from  the  magistrate 
and  a  larger  fine.  The  idea  is  to  elimin- 
ate corner  cutting  and  the  white  spot  is 
painted  on  all  of  the  street  crossings  in 
or  near  the  business  district  of  the  city. 
The  local  traffic  officers  claim  that  it  re- 
duces congestion  and  confusion. 

PRIMITIVE       WATER       POWER 
DEVELOPMENT 

The  development  of  water  power  was 
not  always  the  highly  finished  process  it 
is  now.  The  accompanying  view  shows 
a  large  overshot  water  wheel,  made  by 
an  early  Californian  miner  to  provide 
power  for  running  his  ore  grinding  ma- 
chine. This  wheel  received  water  from 
a  sluice  at  the  top  and  was  moved  by  the 
weight  of  the  water  descending  in  the 
buckets  on  the  wheel  rim.  It  was  crude 
and  wasteful  of  power,  but  it  did  the 
work  for  which  it  was  built. 


YARD  AND  POUND 

The  British  standards  of  weight  and 
measure,  the  pound  and  the  yard,  re- 
spectively, are  made  the  subjects  of 
an  interesting  ceremony  which,  every 
twenty  years,  occur?  af  the  Palace  of 
Westminster. 

Immured  in  the  wall  seat  of  the 
blank  window,  on  the  right-hand  side 


of  the  second  landing  of  the  public 
staircase  leading  from  the  lower 
waiting  hall  of  the  House  of  Com- 
mons up  to  the  committee  rooms, 
are  the  Parliamentary  copies  of  the 
imperial  standards  of  weight  and 
measure.  They  were  deposited  in 
this  place  in  the  year  1853,  soon 
after  the  new  Palace  of  Westmin- 
ster had  been  opened.  They  con- 
sist of  the  standard  yard  measure, 
made  of  an  alloy  of  copper,  tin 
and  zinc,  and  the  standard  pound 
weight,  made  of  platinum. 

The  imperial  standard  yard  and 
pound,  composed  of  similar  metals 
to  the  copies,  are  preserved  in  the  Stand- 
ards Department,  where  they  are  kept 
in  a  specially  made  fireproof  iron  safe, 
secured  by  two  locks.  These  measures 
are  protected  most  carefully  against 


A    Water    Wheel    Built    by   a    Californian    Miner    to 
Drive  an  Ore  Grinding  Machine, 
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the  effects  of  atmospheric  corrosion 
and  attrition.  The  yard  rests  upon 
eight  equidistant  rollers  in  a  com- 
pound lever  frame,  so  arranged  as  to 
equalize  the  pressure  at  the  several 
points  of  support,  while  reducing  its 
flexure  to  a  minimum.  The  pound  is 
wrapped  in  filter  paper  and  inserted 
in  a  light  silver  gilt  case,  which  is 
placed  in  a  solid  bronze  box,  the  lid 
of  the  box  being  secured  by  four 
screws. 

There  are  five  Parliamentary  copies 
of  the  standard,  one  at  the  Palace  of 
Westminster,  as  described,  and  others 
at  the  Royal  Mint,  the  Royal  Obser- 
vatory at  Greenwich,  the  rooms  of  the 
Royal  Society,  and  the  Standards  office. 
The  four  last  named  are  compared 
with  each  other 
once  in  every  ten 
years,  and  once  in 
every  twenty 
years  with  the  im- 
perial standards, 
when,  also,  the 
copies  of  the  Pal- 
ace of  Westminster 
are  compared. 

The  ceremony 
is  conducted  under 
the  auspices  of  the 
Speaker  of  the 
House  of  C  o  m  - 
mons,  assisted  by 
ministers  and  of- 
ficials of  the  Stand- 
ards Department. 
The  ceremony  is 
quite  an  impressive 
and  dignified  one  as  it  rightly  should  be. 


Photo.   Rockwell  Feature  Servlc 


Cinders  are  Being  Replaced  by  Rice 
Sacks  in  Building  the  New  Race  Track 
of  the  University  of  California. 


DIGGING  UP  NEW  YORK'S 
COLONIAL  PAST 

Digging  for  Colonial  relics  is  an  un- 
usual hobby.  Yet  every  Sunday  two 
New  Yorkers  are  at  work  on  the  side 
of  a  hill  in  the  Inwood  section  of  Man- 
hattan Island.  They  are  digging  on  the 
site  of  a  British  encampment  of  the 
Revolutionary  War  period,  and  have 
found  many  articles  such  as  regimental 
buttofls,  old  bottles,  dishes,  belt  buckles, 
lead  bullets  and  flints  for  mu§k.ets; 


RICE  [SACKS   NOW   SUBSTITUTE 

CINDERS  ON  RUNNING 

TRACK 

Owing  to  the  scarcity  of  cinders  in 
California,  as  well  as  the  impossibility 
of  getting  them  in  large  quantities  with- 
out shipping  them  all  the  way  from  the 
State  of  Washington,  Walter  Christie, 
the  track  coach  at  the  University  of  Cali- 
fornia, hit  upon  the  novel  expedient  of 
using  rice  sacks  as  a  substitute  for  them. 
Christie  experimented  on  a  small  track 
with  different  numbers  of  layers  of 
these  Japanese  sacks  woven  from  rice- 
straw,  which  are  used  in  shipping  rice 
in  bulk  to  California  from  the  Orient 
for  the  Chinese  and  Japanese  in  the 
state.  He  found  that  four  layers  of  rice 
sacks,  with  two 
inches  of  dirt  or 
sand,  then  two 
inches  of  clay  and 
cinders,  and  finally 
on  top  of  the 
whole,  two  inches 
of  the  best  cinders 
procurable  mixed 
with  a  small 
amount  of  clay, 
gave  the  best  re- 
sults in  springiness 
combined  with  a 
firm  surface. 

The  new  oval  of 
the  university  is  to 
be  built  upon  this 
plan  at  a  cost  of 
$25,000  for  exca- 
vation and  c  o  n  - 
struction  work,  which  is  paid  from  the 
funds  of  the  Associated  Students,  an  or- 
ganization of  university  students  inter- 
ested in  all  college  activities,  including 
athletics  and  a  co-operative  store  run 
for  the  benefit  of  the  students.  Over  127 
four-horse  wagon  loads  of  these  rice 
sacks  have  been  obtained  from  a  nearby 
sulphur  works,  which  used  them  for 
packing  glass  sulphur  bottles,  and  the 
enormous  mound  of  sa<:ks  has  been  tem- 
porarily stored  under  a  eucalyptus 
grove  near  the  old  running  track,  where 
they  occupy  a  space  about  one  hundred 
feet  square. 


The  X-Ray  on  the  Firing  Line 


FOR  every  death-dealing  machine 
that  the  war  inventors-of-the-of- 
fense  create,  the  war  inventors-of-the-de- 
fense  must  evolve  a  military  or  a  surgical 
antidote.  Zeppelins  are  destroyed  by  the 
horn-tipped  Pathe  bomb,  trailed  from 
French  aeroplanes ;  invincible  dread- 
naughts  are  crumpled  under  the  stealthy 
blows  of  submarines  guided  by  aero- 
planes; aeroplanes,  themselves,  disinte- 
grate before  the  recently  perfected  Fed- 
erston  vortex  gun,  which  hurls  a 
whirling,  shrieking  ring  of  air  with 
crushing  force  to  a  height  of  over  five 
thousand  feet.  The  long  range  siege  gun 


dark  room,  an  electric  generating  plant 
and  the  various  pieces  of  laboratory  ap- 
paratus necessary  for  making  a  thorough 
X-ray  examination. 

The  complete  equipment  is  contained 
in  a  staunchly  built  'motor  car,  resem- 
bling a  field  ambulance.  The  color  is  a 
durable  gray ;  while  a  bright  red  cross  is 
blazed  in  either  side  over  the  legend 
Radiologie — "X-ray  Ambulance."  On  the 
roof  is  clamped  a  folded  tent,  while  at 
the  side  of  the  driver  a  collapsible  operat- 
ing table  is  strapped  securely  in  place. 


A  French  Automobile  Ambulance  that 
Carries  a  Complete  X-Ray  Equipment. 
An  X-Bay  Examination  Eight  on  the 
Battlefield  is  Often  the  Means  of  Saving 
a  Soldier's  Life  Because  of  the  Knowl- 
edge Gained  by  the  Surgeons. 


has  not  yet  found  an  adequate  military 
counter-invention,  but  the  X-ray  ambu- 
lance, the  latest  contribution  of  surgical- 
military  science,  is  accomplishing  a  great 
deal  towards  alleviating  its  carnage. 

A  French  army  officer,  Major  Bus- 
quet  by  name,  has  recently  perfected  a 
compact  X-ray  machine  for  use  on  the 
battlefield.  It  comprises  a  photographic 


In  action,  the  Radiologie  is  certainly 
interesting.  When  not  in  use  it  is  sta- 
tioned at  one  of  the  field  hospital  bases ; 
and  the  instant  that  an  emergency  call 
comes  in  either  by  telephone,  telegraph, 
wireless  or  courier,  the  officer  in  charge 
of  the  Radiologie  is  given  orders  to  pro- 
ceed vitement!  to  the  scene  of  trouble. 
The  motor  is  started  and  the  machine 
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vanishes  with  a  roar  in  a  swirl  of  dust, 
bowling  and  pounding  over  an  uneven 
road — often  no  road  at  all — on  its  errand 
of  mercy.  It  would  seem  that  this  rough 
handling  would  be  ruinous  to  the  fragile 
X-ray  bulbs,  but  an  ingenious  method  of 
packing  absorbs  the  shock  and  renders 
it  entirely  harmless.. 

As  the  Radiologie  nears  the  section  of 
the  firing  line  to  which  it  is  destined,  a 
protected  route,  if  available,  will  be  care- 
'fully  picked  out  and  followed.  If  it  is 
necessary  to  cross  shell-  and  bullet-swept 
clearings,  the  flag  of  the  Red  Cross — 
a  crimson  cross  on  a  white  field — will  be 
raised,  so  that  the  Radiologie  will  not  be 
mistaken  for  an  ammunition  automobile 
and  shelled  by  the  enemy.  A  single  high 
power  bullet  or  the  smallest  fragment  of 
a  shrapnel  projected  through  practically 
any  part  of  the  enclosed  room  at  the  rear 
of  the  car  would  permanently  disable  the 
delicate  apparatus. 

When  the  X-ray  ambulance  arrives  at 
its  destination,  the  tent  is  erected,  the 
operating  table  is  unpacked  and  unfold- 
ed, and  the  wounded  man  is  placed  upon 
it.  An  adjustable  framework,  support- 
ing the  X-ray  bulb,  is  attached  to  the 
table  top  after  the  patient  has  become 
reposed.  The  ingenious  construction  of 
the  frame  provides  a  flexible  adjusting 
arrangement  so  that  any  part  of  the  body 
may  be  conveniently  brought  within 
range  of  the  rays  and  the  photograph 
made  without  difficulty. 

While  the  frame  and  bulb  are  being 
adjusted  and  the  plate  is  put  in  place  for 
the  photograph,  assistants  are  making 
various  preparations  with  the  generating 
mechanism.  Besides  supplying  the  cur- 
rent to  the  induction  coil,  which  is  used 
for  producing  the  enormous  voltage  re- 
quired for  operating  an  X-ray  bulb, 
other  wires  are  led  to  the  tent  for  illu- 
minating purposes.  The  generating 
plant  consists  of  a  dynamo  geared  direct- 
ly to  the  car  motor  and  used  for  charg- 
ing a  large  storage  battery,  so  that  cur- 
rent is  at  all  times  available  whether  the 
car  is  running  or  stopped. 

After  these  preliminaries  fire  attended 
to,  and  the  sensitized  plate  for  photo- 
graphing the  wound  is  fastened  in  posi- 
tion, the  roenrgenologist  gives  a  low 


command ;  there  is  a  momentary  sizzling 
and  crackling  as  the  thousands  of  volts 
of  pent-up  electricity  hiss  violently  along 
the  insulated  wires — and  the  exposed 
plate  is  hustled  into  the  developing  solu- 
tion. Voila!  Within  ten  minutes  the 
surgeon  who  will  perform  the  operation 
knows  precisely  the  nature  of  the  wound  ; 
knows  to  the  fraction  of  an  inch  the  lo- 
cation of  a  bullet,  of  shell  fragments  or 
splintered  bones.  The  painful  and  dan- 
gerous preliminary  probing  is  happily 
obviated.  The  patient's  chances  for  re- 
covery are  several  hundred  per  cent, 
greater  than  if  the  old  method  had  been 
employed. 

The  ingenuity  displayed  in  the  design 
of  the  various  parts  of  the  X-ray  am- 
bulance is  amazing.  The  rear  compart- 
ment of  the  car  furnishes  a  commodious 
dark  room  for  developing  the  X-ray  pic- 
tures— a  room  which  for  actual  conven- 
ience and  for  completeness  of  photo- 
graphic appointments  can  hardly  be  sur- 
passed in  the  most  thoroughly  equipped 
of  commercial  studios.  Cupboards  full 
of  variously  labeled  developing  chemicals 
are  placed  within  easy  reach,  while  water 
tanks  and  large  developing  trays  are  to 
be  found  in  their  logical  places.  An 
electric  ruby  lamp,  fed  by  the  regular 
generating  equipment,  furnishes  the 
necessary  light  for  the  developing 
process. 

Just  how  successful  the  X-ray  car  will 
ultimately  prove  to  be  is,  of  course,  a 
matter  that  the  capriciousness  of  the  war 
itself  can  alone  determine.  The  first  sev- 
eral weeks  of  its  employment  by  the 
surgical  service  of  the  French  army  were 
singularly  successful ;  and  there  is  no 
reason  to  believe  that  it  will  not  continue 
to  perform  valuable  services  during  the 
remainder  of  the  struggle. 

Probably  the  most  striking  feature  of 
the  Radiologie  is  its  ability  for  perform- 
ing night  service.  On  the  roof  a  power- 
ful searchlight  is  mounted,  and  levers 
manipulated  by  the  driver  direct  the 
shaft  of  light,  so  that  battlefields,  after 
night  has  fallen  and  the  firing  has  ceased, 
can  be  carefully  explored  for  wounded 
soldiers  whose  injuries  might  be  more 
easily  cared  for  if  an  X-ray  examination 
were  given 
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of  the  Pedro  Miguel  Locks  of  the 
**  Panama  Canal  at  night.  These  locks  are 
illuminated  by  powerful  electric  lamps  mounted 
on  ornamental  posts.  By  virtue  of  the  efficient 
lighting  system  installed  throughout  the  entire 
length  of  the  canal,  it  is  possible  for  vessels  to 
pass  through  the  water  way  at  night  as  well  as 
during  daylight.  The  illumination  of  the  locks 
is  an  important  aid  in  the  guarding  of  these  im- 
portant sections  of  the  great  canal. 


Photo,   by  Underwood  ft  Underwood. 
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A  remarkable  view  of  the  funeral  of 
Lord  Robert!  in  France.  The  services 
were  held  in  a  French  hotel,  a  portion 
of  which  was  temporarily  converted  into 
a  chapel.  Lord  Roberts,  one  of  Eng- 
land's greatest  military  men,  died  while 
with  the  British  army  in  France.  His 
death  was  sudden  and  unexpected,  the 
result  of  a  cold  contracted  on  the  battle- 
field and  that  rapidly  developed  into 
pneumonia.  He  died  on  November  14th. 


Above:  A  hastily  constructed 
shelter  used  by  English  soldiers  now 
fighting  on  the  Franco-Belgian  fron- 
tier. With  the  intense  cold  of  winter 
to  contend  with,  the  soldiers  of  the 
Allied  armies  are  resorting  to  every 
conceivable  means  of  shelter.  In 
some  instances  great  ingenuity  is  dis- 
played. 


Above:  the  ruins  of  the  Cathedral 
at  Nieuport,  Belgium,  following  the 
bombardment  of  the  town  by  German 
guns.  This  town,  which  has  been  the 
center  of  severe  fighting,  is  now  re- 
ported to  be  a  mass  of  ruins. 


At  the  right.  Brussels,  the  tapital 
of  Belgium  now  occupied  by  Germans, 
is  the  scene  of  soldiers  in  many  dif- 
ferent garbs.  A  typical  street  scene 
such  as  the  one  shown,  discloses 
German  marines,  German  infantrymen, 
German  Red  Cross  attendant*,  and 
Belgian  Civic  Guards. 


Photos.   Copyrighted  International  News  Service. 
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A  group  of  French  soldiers  at- 
tached to  the  aviation  corps.  In 
this  view,  taken  in  the  Flanders 
region,  the  men  are  at  work 
changing  the  Gnome  rotary  en- 
gine on  a  military  biplane.  The 
aviators  are  supplied  with  all 
the  spare  parts  necessary,  in- 
cluding new  engines,  in  order  to 
keep  this  important  arm  of  the 
army  in  the  moit  efficient  state. 


r 


A  deserted  gun  ditch  and  rail- 
road track  used  by  the  Germans  in 
operating  their  huge  42-centimetre 
howitzers.  These  huge  ordnance 
pieces  require  a  special  foundation 
to  withstand  the  tremendous  recoil. 


Piles  of  ammunition  and  pro- 
visions stored  by  the  Japanese 
army  for  use  during  its  attack 
on  Tsingtau  and  the  occupation 
of  Shantung,  The  Japanese 
army  moved  with  remarkable 
precision  and  carefully 
for  their  successful  at 
the  German  possession  in  China. 


A  close  view  of  one  of  the 
French  75-millimetre  field  guns 
and  its  ammunition  caisson. 
These  guns  are  of  approximate- 
ly 3-inch  calibre  and  are  noted 
for  the  rapidity  with  which  they 
can  be  served.  The  shells  fired 
by  these  guns  explode  about  ten 
feet  above  the  ground  and 
shower  shrapnel  downward  with 
telling  effect.  The  Russians  are 
using  French  75-millimetre  field 
pieces  of  an  earlier  model. 


Phofc*.   Copyrighted  International  News  Serrtce. 
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Wounded  Indian  troopers 
who  took  part  in  the  Battle 
of  Flanders.  This  view  is 
worthy  of  note,  since  it  bears 
out  the  interesting  fact  that 
more  than  half  of  the  wound- 
ed in  the  Allied  armies  have 
been  hit  by  shrapnel  and 
uiually  in  the  left  hand. 


Destruction  and  reconstruc- 
tion are  two  of  the  most  im- 
portant duties  assigned  to 
the  engineering  corps  of  both 
sides  in  the  fighting  in  the 
West.  Here  are  seen  several 
German  military  engineers  re- 
building a  bridge  over  the 
Aisne  River  in  France,  which 
was  destroyed  by  the  retir- 
ing: French  troopi. 


A  ruined  French  village 
along  the  Aisne  River,  laid 
waste  by  German  shells 
From  an  American  point 
of  view,  it  appears,  that 
more  private  property  has 
been  destroyed  in  the  Euro- 
pean war  than  actual  mili- 
tary defenses.  It  would 
seem  that  the  soldiers 
avenge  themselves  by  de- 
stroying the  homes  of  the 
non-combatanti. 


Photos.   Copyrighted  International  News  Service. 
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Fosters  and  signs  of  all 
kinds  figure  conspicuously  in 
the  recruiting  campaign  in 
England.  A  typical  example 
of  this  means  of  inducing  the 
eligible  men  to  join  the  Brit- 
ish army  now  fighting  on  the 
Continent  is  presented  in  this 
view  of  the  Carleton  Hotel 
in  London. 


'•One  must  live,"  or  what 
happened  to  a  chicken  when 
it  met  a  Turco.  While  the 
soldiers  of  the  Allies  are 
well  fed,  according  to  re- 
ports, they  cannot  be 
blamed  for  occasionally  en- 
joying a  chicken  dinner 
when  luck  is  with  them  in 
finding  a  stray  fowl. 


British  soldiers  searching  a 
house  between  Nieuport  and 
Dixmunde,  as  a  result  of  hav- 
ing received  notice  that  Ger- 
mans were  concealed  there. 
Spying  on  both  sides  is  in- 
dulged in  to  a  great  extent. 
Although  the  penalty  for 
those  who  are  caught  is 
death,  there  are  many  con- 
stantly offering  their  services 
on  both  lidei. 


Photos.   Copyrighted   Internatlc 
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A  scene  at  a  British  reinforce- 
ment camp  in  France.  An  armed 
sentry  is  guarding  the  tubs  of 
water  to  prevent  troopers  using 
it  for  washing  or  shaving.  Water 
has  to  be  brought  a  considerable 
distance,  and  for  that  reason  its 
use  is  confined  to  the  most 
urgent  requirement*. 


In  the  Harbor  of  Papeete, 
Tahiti :  Captured  German 
steamer  sunk  by  German 
cruisers  during  attack  on 
French  Colony.  The  steamer 
was  the  war  prize  of  a 
French  cruiser. 


Belgian  soldiers  entrenched  near 
Ypres.  To  protect  themselves 
against  the  cold  the  soldiers  make 
use  of  scraps  of  sheet  iron,  straw, 
old  pieces  of  wood,  and  canvas 
sheets.  In  this  instance  the  men 
have  been  fortunate  enough  to  se- 
cure a  piece  of  canvas  which  they 
have  stretched  over  the  trench. 


When  the  sea  was  called  to  the 
aid  of  the  Allies :  A  view  in  Flan- 
ders, showing  how  the  country  has 
been  flooded  to  hamper  the  Ger- 
mans. It  is  said  that  many  Ger- 
mans were  drowned  and  that  they 
lost  numerous  cannons  and  supplies 
when  the  Belgians  let  in  the  water 
from  the  sea. 


Photos.   Copyrighted  International  News  Service. 
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An  Indian  trooper  at  rest  between 
engagements  in  Flanders.  He  is 
smoking  a  hookah  in  the  British 
camp  near  Ypres,  The  Indian  troops 
have  rendered  good  service  on  the 
battlefields  in  France  and  Belgium, 
and  with  the  Winter  weather  set- 
ting in  it  is  of  interest  to  speculate 
as  to  how  they  will  fare,  since  they 
•re  unaccustomed  to  cold. 


A  scene  in  a  pass  in  the  Carpathian 
Mountains,  where  Austrian  soldiers  are 
guarding  the  railroads.  It  is  important 
for  the  Austrians  to  remain  in  con- 
trol of  the  mountain  passes  in  order 
to  prevent  the  invasion  of  Hungary  by 
the  Russians, 


fc 


Bed  Cross  aides  of  the  French  army  at- 
tending to  a  wounded  soldier  in  a  ruined 
church  at  Nieuport.  Efficient  medical  service 
on  both  sides  has  lessened  the  terrible  cost 
in  human  lives  to  a  great  degree. 


Effect  of  German  bombardment  on 
the  town  of  Ypres.  This  town  has 
been  the  center  of  probably  the  hot- 
test fighting  in  Flandersf  In  at- 
tempting  to  break  through  the  Al- 
lies line  in  Belgium  in  a  great 
drive  towards  Dunkirk  and  Calais, 
French  coast  cities  on  the  English 
Channel,  the  Germans  displayed 
marvellous  courage  and  persistency, 
but  failed  because  of  the  staying 
power  of  their  opponents. 
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A  bivouac  of  Senegalese  troops 
outside  Nieuport,  Belgium.  These 
are  French  colored  troops  brought 
from  the  colonies  in  Africa.  These 
soldiers  are  said  to  be  fearless  of 
death  and  formidable  opponents  in 


The  horrors  of  war  in  the  East 
are  similar  to  those  in  the  West. 
In  this  view  peasants  are  seen  re- 
turning to  their  homes  only  to  find 
them  a  mass  of  ruins  after  the 
passage  of  Russian  and  German 
armies  through  this  gection. 


Above:  Shattered  bridge  of  the  armored  liner  "Carmania" 
after  her  engagement  with  the  German  steamer  "Trafalgar," 
which  was  sunk. 

At  the  right:  The  lookout  of  officers  commanding  an  ar- 
mored train.  From  this  vantage  point  the  officers  direct  the 
fire  and  report  results. 

Photos.    CogrrlgbtM   im«eru«u«B«l   Newi   Berrloe. 
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Above:  Two  of  the  mortars  abandoned  by  the  Germans 
and  brought  into  Purvyse  by  the  British  and  Belgian  sol- 
diers.   

At  the  right:  One  of  the  armored  light  cars  of  the  Brit- 
ish army.  Cars  of  this  kind  can  travel  over  40  miles  per 
hour  and  can  carry  eight  men  and  driver. 


An  Instance  of  German  prepared- 
ness: The  motor  car  used  by  the 
German  Crown  Prince  and  its  spe- 
cial iron  framework  for  cutting 
wire  fences.  Little  details,  such 
as  the  fitting  of  angle  iron  frames 
on  the  automobiles  of  the  officers, 
were  solved  and  prepared  for  when 
the  German  army  began  its  inva- 
sion of  Belgian  and  French  terri- 
tory, to  a  degree  that  has  claimed 
the  admiration  of  the  entire  world. 


The  American  "Christmas  Ship" 
arriving  in  England:  The  TJ.  8.  col- 
liar  "Jason"  at  Devonport,  England, 
with  its  load  of  millions  of  Christ- 
mas presents  for  the  unfortunates  of 
Europe.  In  the  foreground  may  be 
seen  some  of  the  guns  intended  for 
British  warshipi. 


Photos.   Copyrighted  International  News  Servlc 
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ENGLAND'S 
INDIAN  TROOPS 


Not  the  least  remarkable 
event  in  the  European  con- 
flict has  been  the  bringing 
of  Indian  troops  from  their 
native  land  to  France.  In 
the  Hindu  contingent  now 
at  the  front,  almost  every 
portion  of  India  is  repre- 
sented: there  are  Gurkhas 
from  the  Himilayan  foot- 
hills, Sikhs  from  the  north- 
ern plain  of  the  Indus, 
Marathas  from  the  moun- 
tains of  Central  India,  the 
Rajputs  who  inhabit  the 
western  desert,  and  the 
Bengal  and  Madras  infantry- 
men. The  Indian  troops  are 
excellent  fighters,  and  with 
them  war  is  considered  a 
sacred  undertaking  when  the 
cause  !•  a  righteous  one. 


Photos,  by  Janet  M.   Cummlngs. 
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Various  vlewi  In  the  Government 
Printing  Office  at  Washington,  D?  C. 
where  United  States  paper  currency 
postage  stamps,  and  Government  pub- 
lications are  printed.  One  of  the 
unique  features  of  the  printing  office 
Is  the  playground  roof  used  by  em- 
ployees. In  the  other  views  may  be 
seen  the  method  of  destroying  old 
paper  currency,  women  workers  in  the 
bindery,  stamp  printing  machine,  ap- 
plying glue  on  postage  stamps,  and 
engravers  at  work. 


Photos.   Copyrighted  International  News  Service. 
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UNDEKrSEA    FJGHTERS 


remark- 
.  able  series 
of  photographs 
of  liffo  of  the 
newest  and  most 
powerful  subma- 
rine vessels  in 
the  United  States 
Navy  was  taken 
during  recent 
maneuvers  off  the 
coast  of  Massa- 


Interesting: Views  of  the  K5  and  K6,  two 
of  the  newest  and  most  powerful  of  Uncle 
Sam's  submarine  flotilla. 


chusetts.  In  the 
several  vieivs  may 
be  seen  the  K5 
and  K6  runnr.v] 
awash  or  on  the 
surface,  ami 
preparing  for  a 
plunge  beneath 
the  waters;  the 
crews  of  the  two 
boats  entering 
through  the 
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UNCLE  -SAM'S    NAVY 


United  States  Submarines,  K5  and  K6,  In 
i  series  of  manoeuvres  off  the  Massachu- 
setts coast. 


hatches;  a  scene 
on  the  deck  of 
one  of  the  boats 
showing  the  con- 
ning tower  in 
which  the  navi- 
gator stands;  a 
view  of  one  of 
the  deadly  torpe- 
does as  it  is  being 
lowered  into  the 
submarine;  and 


pictures  taken 
from  the  obser- 
vation turret  of 
the  K5  and  show- 
the  appear- 
ance of  the  bow 
and  stern  of  the 
craft  as  she  tears 
through  the 
water  at  a  high 
rate  of  speed,  on 
the  surface. 


176 


MODERN    MECHANICS 


A  reproduction  from  a  photo- 
graph of  a  mountain  ram's  horn 
that  was  found  imbedded  in  the 
stump  of  a  tree.  This  curious 
combination  was  found  in  the 
mountains  near  Sait  Lake  City, 
Utah,  and  no  satisfactory  ex- 
planation has  been  Riven  as  to 
how  the  ram's  horn  became  im- 
bedded in  the  tree  trunk. 


C  h  inese 
peasants  and 
their  crude 
dwelling:.  This 
and  his 
wife  are  con- 
sidered well 
off  in  China. 
They  own  the 
home,  the 
f  u  r  n  ishings 
and  enough  to 
eat  — 
times. 


A  popular  child  actor  who 
appears  in  Vitagraph  produc- 
tions. Here  Bobby  Connelly  is 
seen  in  a  film  play  entitled 
"Just  Bear  Facts,"  with  two 
cubs. 


Largest  grapevine  in  the 
world  growing  in  Califor- 
nia, measures  nine  feet  in 
circumference  and  covers 
one-quarter  acre  of  ground. 
It  annually  bears  from  six 
to  eight  tons.  It  was 
planted  in  1842. 


Taking  Pictures  on  the  Firing  Line 


By  Ernest  A.  Dench 


THE  present  war  is  the  hardest 
proposition  that  has  yet  con- 
fronted the  motion  picture  camera  man. 
Yet  in  the  face  of  the  seemingly  im- 
possible obstacles  that  have  been  placed 
in  the  way,  some  camera  men  have  suc- 
ceeded in  surmounting  the  difficulties 
and  have  secured  excellent  pictures  of 
active  engagements.  One  evidence  of 
success  in  this  direction  is  presented  in 
the  film  known  as  "The  Defense  of 
Alost,"  in  which  scenes  of  desperate 
fighting  and  carnage  are  much  in  evi- 
dence. The  daring  camera  man  who 
filmed  this  engagement  was  sheltered  in 
the  doorway  of  a  house  and  had  only 
just  left  his  post  when  the  adjoining 
house  was  blown  up  by  a  German  shell. 
As  it  was,  the  camera  man  was  wounded 
and  blood  poisoning  afterwards  set  in. 
This  is  one  of  the  few  instances  where 
fighting  has  been  filmed  at  close  quarters. 
The  most  difficult  problem  of  the 
camera  man's  work  is  when  the  fighting 
occurs  over  large,  exposed  areas.  First 
of  all,  in  such  instances  it  is  most  diffi- 
cult to  approach  within  a  convenient 
distance  of  the  actual  scenes  of  fighting, 
since  the  authorities  are  exceedingly 
strict  and  to  venture  in  the  direct  firing 
line  is  to  court  death.  Some  of  the 
operators  have  been  equipped  with  the 
A.eroscope  camera,  which  contains  no 
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heavy  tripod.  This  hand  motion  picture 
camera  has  a  wide  range  of  vision  and 
its  light  weight  greatly  simplifies  carry- 
ing it  to  various  parts  of  the  battlefield. 
Others  who  adhere  to  the  ordinary,  cum- 
bersome film  camera  will  in  all  proba- 
bilities be  obliged  to  conduct  their  opera- 
tions from  trenches.  Both  the  operator 
and  the  camera  will  be  below  the  sur- 
face of  the  ground,  thus  protecting  both 
from  rifle  bullets  and  shells.  One  device 
that  is  now  being  used  consists  of  two 
fixed  mirrors  that  are  attached  to  the 
camera  to  serve  a  double  purpose ;  not 
only  does  the  device  reflect  all  the  action 
that  is  taking  place  in  the  distance  on  the 
lens .  of  the  camera,  but  the  operator  is 
also  enabled  to  see  what  is  transpiring. 

A  much  safer  method  than  the  one 
before  mentioned  is  to  photograph  the 
battle  scenes  overhead  from  a  balloon 
or  airship.  One  enterprising  camera 
man  has  already  secured  permission  to 
do  this. 

Even  after  the  pictures  have  been  suc- 
cessfully obtained  there  is  still  a  greater 
power  to  reckon  with — the  censor.  Many 
film  men  have  had  their  films  ruined  be- 
cause of  the  censor  insisting  on  an  in- 
spection before  the  strips  were  even  de- 
veloped. To  avoid  such  losses  as  these, 
some  operators  often  resort  to  smug- 
gling, risky  as  that  practice  is. 
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By  Means  of  an  Arrange- 
ment of  Mirrors,  Motion  Pic- 
tures of  Actual  Fighting  are 
~being  Taken  Without  Undue 
Risk  to  the  Photographer. 


There  is  one  phase  of 
the   war  that   is   hardly 
likely  to  be  covered  by 
the  motion  picture  cam- 
era.    No  one   seems   to 
have  thought  of  the  film 
possibilities  of  naval 
battles.      These    present 
the  hardest  task  of  all, 
although   it   is   probably 
quite    practicable    to    record    the    action 
from    a    dirigible.      Of    course,    official 
permission  may  have  been   applied   for 
but  not  granted. 

FILMING     THE     WONDERS     OF 
YELLOWSTONE    PARK 

Carl  Louis  Gregory,  who  is  the  un- 
derwater photographer  of  "Thirty 
Leagues  Under  the  Sea,"  is  whipping 
the  20,000  feet  of  film  he  took  at  Yel- 
lowstone Park  for  the  Thanhouser- 
Mutual  Company  into  shape  for  early 
release.  Mr.  Gregory  is  the  first  mo- 
tion picture  photographer  to  receive  a 
permit  from  the  Government  to  take 
the  views. 


away.  He  saw  Miss  Hunt  plunge  into 
the  water  and  immediately  started  for 
her  at  full  speed.  The  life  guard 
cleared  the  bridge  rail,  dove  head  first 
into  the  water,  seized  Miss  Hunt  and 
started  to  swim  ashore  with  her. 

He  then  observed  the  director  and 
camera  man  and  apologized  for  spoil- 
ing the  scene.  The  life  guard  said  he 
thought  Miss  Hunt  was  trying  to  com- 
mit suicide.  The  scene  was  retaken, 
with  the  life  guard  an  interested  on- 
looker. 


ACTRESS'S  REALISM   FOOLS 
LIFE  GUARD 

A  life  guard  at  Playa  del  Rey,  near     gjve   Pathe 
Venice,  Cal.,  spoiled  a  scene  in  the  Re- 
liance-Mutual newspaper  drama,  "The 
Floating     Call."     featuring     attractive 
Irene  Hunt  in  the  role  of  the  sob  sister. 

Miss  Hunt  jumped  into  the  lagoon 
from  the  bridge.  Director  Fred  A.  Kel- 
sey,  with  his  camera  man  and  other 
members  of  the  company,  stood  on  the 
lagoon  bank.  Miss  Hunt,  although  an 
expert  swimmer,  at  Kelsey's  direction 
began  going  through  all  the  evolutions 
of  a  drowning  person.  A  life  guard 
was  patrolling  the  beach  about  a  block 


PATHE   FRERES   TO   TAKE   MO- 
TION PICTURES  OF  WAR 

It  has  been  formally  announced  that 
Pathe  Freres  have  been  appointed  offi- 
cial cinematographers  to  the  French 
Government  in  connection  with  the  war. 
This  much  sought  for  concession  will 
~  a  tremendous  advantage  in 

the  matter  of  securing  authentic  and 
historically  valuable  pictures  of  the 
world's  greatest  conflict,  since  it  is  evi- 
dent that  the  prejudice  which  has  ex- 
isted against  the  motion  picture  camera 
anywhere  near  the  firing  line  will  to 
some  degree  be  lessened  when  the  cam- 
eraman bears  his  official  government 
commission. 

The  statement  made  some  time  ago  to 
the  effect  that  a  branch  of  Pathe  Freres 
would  film  the  German  campaign  has 
been  denied. 


Artistic  Temperament  Has  Fled 
Before  a  New  Ideal  in  the  Production 
of  Modern  Moving  Pictures.  "Stu- 
dio" has  been  Supplanted  by  "Fac- 
tory." The  Ivy-Clad  Sun  Dial  has 
Relinquished  its  Place  to  the  Time 
Clock.  Hustle  and  Bustle  are  Dis- 
planting  Dreams  and  Desuetude. 
Heartless  Competition  Forced  Effi- 
ciency into  the  Movies — and  Effi- 
ciency is  Making  Over  a  Lifeless, 
Haphazard  Experiment  into  a  High- 
ly Organized  Industry. 


r  I  ^HE  glamour  of  the  movies  is  like 
JL  the  glamour  of  the  stage:  it  can 
only  be  appreciated  by  those  on  the  other 
side  of  the  footlights.  Making  moving 
pictures  on  the  large  scale  that  some  pro- 
ducers do  nowadays — several  plays  a 
week — necessitates  rigid  systematizing  in 
every  department.  Acting  is  merely  a 
cog  in  the  machine,  a  single  step  in  the 
manufacture  of  a  world-wide  necessity. 
There  is  nothing  romantic  connected 

179 


with  a  modern  moving  picture  studio, 
unless  it  is  the  romance  of  business  it- 
self. I  mean  that  artistic  temperament 
simply  does  not  exist  there ;  that  the 
photo-play  on  the  screen  is  so  utterly 
different  from  the  photo-play  in  the  mak- 
ing that  it  is  often  quite  a  disappoint- 
ment to  peek  behind  the  scenes. 

Viewed  in  a  cold,  critical  light,  moving 
pictures,  made  in  the  tremendous  quan- 
tity that  they  are  nowadays,  are  slowly 
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Banks  upon  Banks  of 
Glowing:  Mercury 
Tubes — Luminous  Bars  of 
Green  Against  Alternate 
Stripes  of  Bed  and  Green." 


but  surely  seeking  the  plane  of  the  can- 
ning industry.  The  idea  of  "Canned 
Movies"  may  grate  against  your  sense 
of  the  artistic ;  yet  there  is  nothing 
shocking  about  it  at  all.  If  movies  were 
not  turned  out  on  the  canning  industry 
scale,  there  would  be  no  movies.  The 
Biograph  Company  manufactures  be- 
tween two  million  and  five  million  feet 
of  finished  film  a  week — enough  to  en- 
circle the  world  once  or  twice  every 
year.  Obviously  there  is  no  room  for 
temperament  before  or  behind  the 
camera. 

Artistic  Temperament  Minus  Temperament 

The  afternoon  that  I  got  my  first 
glimpse  of  the  Biograph  studio  in  action, 
I  was  disappointed.  After  I  had  exam- 
ined things  more  closely  I  had  a  decided 
change  of  mind. 

Banks  upon  banks  of  slender,  glowing 
mercury  tubes — luminous  bars  of  green 
against  alternate  stripes  of  red  and  green 
— poured  a  ghastly,  bold  light  into  a 
drawing  room  in  which  there  were  two 
lovers.  Their  skin  was  a  bleached  green  ; 


their  lips,  a  deathly  gray ;  their  smiles — 
hideous. 

"How  can  they  stand  it !"  I  burst  out. 

"They  get  used  to  it,"  replied  our 
guide.  "In  time,  they  look  just  as  nat- 
ural to  one  another  under  that  light  as 
under  sunlight."  We  stood  there  for 
nearly  half  an  hour  before  we  realized 
the  truth  in  this  statement. 

"We  use  the  mercury  arc  lamp,"  he 
explained,  "because  it  is  more  efficient. 
Perhaps  the  actors  and  actresses  would 
appear  a  trifle  more  natural  to  each  other 
at  first  under  the  ordinary  arc;  but  the 
mercury  lamp  has  wonderful  photo- 
graphic qualities ;  it  is  the  most  efficient 
light  for  the  purpose  we  have  ever 
found." 

Covering  the  entire  ceiling  of  the  vast 
studio,  thick  clusters  of  the  bright  tubes 
cast  down  their  chilly  radiance — like  the 
nearby  aurora  of  an  Arctic  night. 

Thousands  for  Realism 

Four  or  five  separate  scenes  were  be- 
ing photographed  in  different  parts  of 
the  studio,  each  set  surrounded  by  a  high 
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Screen.  The  screen  gives  privacy  to  the 
actors,  besides  offering  an  opportunity 
for  the  director  to  concentrate  his 
thoughts  and  efforts  on  the  difficult  task 
of  filming  a  smooth-flowing,  consistent 
narrative. 

The  limits  to  which  the  Biograph  di- 
rectors will  go — are  expected  to  go — in 
order  to  give  the  aspects  of  truthfulness 
and  naturalness  to  their  films,  knows  no 
bounds.  These  are  no  idle  words.  Ex- 
pense is  the  last  consideration.  In  fact, 
it's  not  a  consideration  at  all. 

"The  day  of  the  faked  picture  is  past," 
remarked  one  of  the  directors.  "In  Eu- 
rope, scenery  is  not  an  object  in  any  sort 
of  a  play.  'Get  the  acting  and  let  the 
scenery  go  hang/  is  their  motto.  Every- 
thing is  sacrificed  to  temperament — to 
'the  art/  as  they  call  it.  But  the  condi- 
tions are  different  on  this  side  of  the 
water.  -Americans  demand  accuracy. 
Even  in  the  cheapest  melodrama,  you 
can't  get  away  with  the  same  set  for  six 
different  acts  merely  by  shifting  the  po- 
sition of  a  tree!" 

Down  in  the  property  rooms  we  had 


seen  a  carpenter  at  work  on  an  old,  rus- 
tic well  top.  Dirty  old  boards  had  been 
used  and  stained  musk  to  create  realism 
in  the  picture  in  which  the  well  would  ul- 
timately be  used.  Take  away  the  busi- 
ness-like workbench  in  the  background, 
let  your  mind  wander  a  trifle,  and  you 
could  very  readily  picture  a  little  sunbon- 
neted  farmer  maid  with  an  oaken  bucket 
on  her  arm  standing  beside  the  well  in  a 
green  field! 

Nothing  is  too  good  for  realism  at  the 
Biograph  factory.  We  inspected  a  prison 
set-up  in  the  daylight  studio,  of  which  I 
will  have  more  to  say  later,  and  it  was 
so  real  that  it  was  actually  oppressive. 

"Reminds  me  of  the  time  I  was  arrest- 
ed for  speeding,"  observed  my  compan- 
ion. "I  didn't  have  enough  money  to  pay 
the  fine  and  the  little  home  they  gave  me 
was  just  like  this !" 

The  most  striking  illustrations  of  the 
extent  to  which  Biograph  directors  will 
go  in  order  to  produce  genuine  atmo- 
sphere are  shown  in  the  ballroom  scenes 
and  the  boudoirs  of  wealthy  ladies. 
Whenever,  for  instance,  you  see  a  table 


"Four  or  Five  Separata 
Sets  were  being:  Photo- 
raphed  in  Different  Parts 
of  the  Studio,  Each  Set  Sur- 
rounded by  a  High  Screen." 
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hi  a  Biograph  picture  that  looks  as  if  it 
were  made  of  mahogany,  you  can  rest 
assured  that  it  is  mahogany  all  the  way 
through.  The  drawers  of  every  bureau 
and  dressing  table  we  examined  were 
lined  with  brocaded  silk.  Some  of  the 
more  expensive  sets  are  worth  $3,000  or 
$4,000.  Although  the  expensive  furni- 
ture is  usually  rented,  the  rental  bill  will 
often  amount  to  $500  or  $600.  Fashion- 
able ball  gowns,  which  must  be  made  to 
order,  cost  from  $400  to  $1,000  apiece. 
To  paraphrase  the  speech  of  a  venerated 
statesman :  "Thousands  for  realism,  but 
not  one  cent  for  temperament!" 

Blue  Substitutes  White 

The  Biograph  Company  has  been  in 
the  moving  picture  field  for  more  than 
eighteen  years — longer  than  any  other 
concern  in  the  world — and  they  have 
worked  out  the  countless  little  problems 
of  picture  taking  to  a  fine  science.  One 
of  the  most  interesting  examples  of  this 
is  illustrated  in  the  use  of  clothing  re- 
sembling white.  I  say  resembling  white, 
because  the  color  white  is  rarely  used 
before  a  Biograph  camera.  White  dis- 


played openly  will  cause,  in  photographic 
terms,  halation.  That  is,  a  foggy  blur 
about  the  white  object  in  the  picture.  To 
avoid  halation,  the  actors  must  wear  pale 
blue  shirts  and  neckties  and  the  gowns, 
dresses  and  shirtwaists  of  all  the  actress- 
es instead  of  white  must  be  of  this  pale 
blue  color.  In  the  finished  pic'rttre  the 
blue  appears  as  a  snowy  white.  Table- 
cloths and  bed  coverings  are  likewise 
tinted  to  avoid  halation. 

While  we  were  watching  a  .hospital 
ward  scene  in  process  of  construction,  a 
girl,  dressed  in  the  "purely  blue"  costume 
of^a  Red  Cross  nurse  passed  by  smiling. 

"That's  Miss  Prescott,"  our  friend  in- 
formed us.  "She  has  one  of  the  sweet- 
est dispositions  of  all  the  girls  in  the 
movies — on  the  stage  or  off." 

We  saw  a  number  of  famous  moving 
picture  players  at  the  Biograph  studio 
that  afternoon.  Most  of  them  I  recog- 
nized even  in  their  "war  paint,"  having 
seen  them  quite  often  in  picture  plays  at 
the  theatres ;  and  I  was  fortunate  enough 
to  talk  with  a  few.  It  seemed  strange  that 
a  man  whose  gestures  I  arid  millions  of 
others  had  become  intimately  familiar 
with  by  repeated  observations  at  the 


In  this  Room  the  Films  are 
Assembled.  In  the  Background 
are  the  Small  Projecting  Ma- 
chines Used  to  Examine  Finished 
Reels. 
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On   These  Wooden   Frameworks  the  Wet  Film  is   Wound   and   Then   Revolved   Until   it   is   Thoroughly 
Dried.     The  Room  is  Heated  at  a  Uniform  Temperature  to  Expedite  the  Work. 


movies,  should  be  talking  to  me  in  flesh 
and  blood  and  using  these  same  familiar 
gestures. 

Think  of  having  literally  millions  of 
friends  all  of  whom  can  claim  an  ac- 
quaintance "by  sight!"  And  consider 
how  embarrassing  it  must  be  to  stroll 
down  the  street  and,  every  block  or  two, 
after  receiving  a  bold  stare,  hear  someone 
excitedly  whisper,  "Oh,  there's  so-and- 
so,  leading  man  for  the  Biograph !" — or 
Selig,  or  Vitagraph  or  Lubin,  as  the  case 
may  be. 

Acres  of  Glass 

On  the  top  floor  of  the  largest  building 
of  the  Biograph  group  the  daylight  stu- 
dio is  located.  It  is  an  unbelievably 
large  crystal-roofed  room,  lofty  and  as 
I  right  and  airy  as  outdoors.  Here,  the 
enormous  banquet  and  ball  room  scenes 
are  produced.  Perhaps  I  can  emphasize 
its  hugeness  to  best  advantage  by  men- 
tioning that  a  Democratic  Constitutional 
convention,  very  accurately  simulating 
the  1912  convention  held  at  Baltimore, 
was  produced  not  long  ago.  Speeches 
were  given,  political  platforms  an- 
nounced ;  the  smallest  details  were  faith- 
fully carried  out. 

"In  some  of  our  large  productions," 
our  guide  informed,  "we  make  use  of  a 


thousand  or  more  men  and  women,  for 
mob  scenes  and  the  like." 

"Do  you  have  any  trouble  securing 
them?"  we  inquired. 

"Trouble!  We  used  to  advertise  in 
the  want-ad  columns  of  the  papers;  and 
we  have  had  lines  of  applicants  extend- 
ing almost  all  the  way  around  the  block. 
I  should  say  we  did  have  trouble !  Now, 
we  get  all  the  supers  we  need  through 
an  employment  agency  down  town.  And 
you  would  be  surprised  to  see  the  num- 
bers of  fine,  capable  looking  chaps  on  the 
super  list !  There's  something  about 
suping  for  the  movies,  they  simply  can't 
resist!" 

Flickerless  Movies 

It  is  a  physical  impossibility  for  Bio- 
graph pictures  to  flicker.  This  result  is 
brought  about  by  the  use  of  a  camera 
of  almost  unbelievable  weight,  mounted 
on  a  tripod  which,  at  least  by  its  appear- 
ance, could  support  an  elephant  with 
ease!  The  cost  of  the  Biograph  camera 
would  be  difficult  to  estimate.  It  is  of 
special  design;  and  every  mechanical  or 
photographic  device  which  would  go 
toward  making  an  absolutely  perfect  pic- 
ture is  there.  Aside  from  the  infinite 
pains  which  characterize  every  detail  of 
its  construction,  perhaps  the  most  in- 
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genious  feature  is  a  mechanism  which 
punches  out  sprocket  holes  as  the  picture 
is  being  taken.  The  film  moves  past  the 
lens  in  little  jerks,  equal  to  the  length  of 
a  single  picture.  When  each  successive 
unexposed  portion  is  squarely  opposite 
the  aperture,  a  small  punch  automatical- 
ly plunges  through  the  rim  on  either  side. 
The  purpose  is  easily  explained.  When 
the  finished  film,  the  positive,  as  it  is 
called,  is  run  through  the  projecting 
camera  in  the  theatre,  each  consecutive 
exposure  as  it  is  thrown  on  the  screen 
will  be  exactly  opposite  the  lens. 

The  Biograph  camera  is  at  least  four 
times  larger  than  the  normal  moving  pic- 
ture machine.  Yet  all  that  weight  is 
there  for  a  very  definite  purpose :  cam- 
era solidarity  means  a  steady  picture. 
Hence  the  weightiness  of  the  Biograph 
camera. 

The  Bigness  of  LiUle  Things 

You  have  been  told  a  little  about  the 
mechanics  of  the  moving  picture  stage. 
Now  let  us  turn  for  a  few,  fleeting 
glimpses  into  the  very  interesting  process 
of  film  treatment. 

The  first  thing  that  would  impress  you 
would  be  the  infinite  pains  which  are 
taken  in  every  one  of  the  numerous  steps 
of  film  finishing.  A  strip  of  the  film  of 
each  scene  is  clipped  from  the  negative 
before  the  set  is  destroyed  to  determine 
whether  or  not  the  exposure  has  been 
correct.  Assuming  that  it  has,  the  con- 
secutive films  are  glued  together  in  one 
continuous  ribbon,  and  the  picture  is 
shown  before  a  censory  board  compris- 
ing the  managing  director  and  the  sev- 
eral directors  who  took  part  in  making 
the  play.  The  censory  room  is  a  verit- 
able sanctum  sanctorum  and  he  who  en- 
ters does  so  at  his  own  risk.  The  picture 
is  gone  over  thoroughly,  stopped  innu- 
merable times,  criticized,  sections  cut 
out,  scenes  rejected — sometimes  the 
whole  picture  must  be  done  over  again. 

Once  a  picture  was  made  in  one  scene 
of  which  a  girl  went  in  and  out  of  the 
house  several  times.  It  was  a  very  im- 
portant scene  as  it  came  at  about  the 
climax  of  the  story.  Of  course,  the  in- 
terior of  the  house  was  staged  in  the  in- 


door studio.  The  unfortunate  paft 
about  it  was  that  every  time  the  girl  left 
the  room  she  wore  a  large  black  som- 
brero ;  but  as  she  came  out  of  the  house, 
she  had  no  hat  on  at  all.  The  managing 
director  exploded  for  about  ten  minutes 
and  the  scene  was  taken  over  again.  Such 
occurrences  as  these  are  very  rare, 
however. 

A  Gnome  is  Interviewed 

Every  work  room  in  the  Biograph  fac- 
tory is  large,  airy  and  comfortable.  But 
you  never  lose  sight  of  the  fact  that  this 
is  a  factory  with  factory  methods  and 
efficiency  ideals.  A  detail  which  did  not 
escape  us — it  could  not — was  that  every 
girl  employed  there  (400  to  500),  was 
well  and  attractively  dressed. 

"Their  salaries  are  good  because  their 
work  requires  expertness,"  our  escort 
advised  us.  "An  efficiency  engineer 
would  need  a  microscope  to  find  improve- 
ments for  their  methods." 

The  most  interesting  part  of  the  entire 
establishment,  to  me,  we  found  when  we 
visited  the  printing  room  where  the  posi- 
tives are  printed.  Thousands  of  miles 
of  films  are  made  each  month  for  moving 
picture  houses  all  over  the  world. 

Our  guide  led  us  through  a  confusing- 
ly  staggered  hall — a  series  of  "light 
breaks" — which  prevent  the  outdoor  light 
seeping  in.  Only  a  dim  red  glow  can  be 
used  when  raw  films  are  handled  as  they 
are  extremely  sensitive. 

Except  for  the  sullen  chatter  of  cush- 
ioned steel  on  steel,  it  might  have  been 
some  quaint  little  Japanese  tea  house. 
Countless  jack-o'lanterns  groped  with 
arms  of  dull,  glowing  crimson  into  the 
engulfing  darkness.  From  out  of  the 
black  shadows,  the  voice  of  a  girl  singing 
came  mysteriously.  This  was  gnome- 
land  !  A  score  of  gnomes  were  busily  at 
work. 

As  our  eyes  became  accustomed  to  the 
crimson  darkness,  the  low  room  seemed 
to  expand,  to  broaden.  The  rows  of 
shapeless  bulks  took  on  the  definite 
forms  of  intricate,  smooth-working  ma- 
chines. Between  the  rows  of  machines, 
on  long  tables,  columns  of  neatly  stacked 
tins  spread  out  before  us  under  square 
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red  lamps.  Occasionally,  a  forewoman 
would  come  up  with  an  armful  of  tins 
and  carefully  put  them  down  beside  the 
others.  Or,  she  would  flit  back  into  the 
darkness  bearing  a  fresh  load. 

Before  every  machine — there  were 
probably  forty  of  them — sat  a  girl  op- 
erative, vigilantly  watching  an  indicator 
or  twisting  a  handle  or  knob.  From 
metal  tanks  to  her  left,  two  ribbons 
flowed  out  and  met  under  a  masked  light. 
This  was  the  process  of  printing  posi- 


"Not  at  all,"  she  replied.  "Some  of 
the  girls  have  been  working  here  for 
seven  and  eight  years,  and  it  hasn't  af- 
fected their  eyes  at  all." 

"How  about  daylight  when  you  have 
been  working  in  here  for  several  hours; 
does  that  hurt  your  eyes?" 

"Sometimes,  but  very  rarely.  We 
grow  accustomed  to  it  in  a  short  while 
— a  few  days  or  a  week  at  the  most." 

"How  well  can  you  see  in  this  light?" 

"Just  as  well  as  if  it  were  daylight.    I 


Above:  A  Battery  of  Printing 
Machines  that  are  Used  in  Print- 
ing: the  Positive  Film.  In  the 
Oval:  A  View  of  a  Large  Film 
Assembling  Boom  Where  Many 
Girls  are  Employed  In  this  Deli- 
cate Work. 


tives — the  finished  films  which  go  out  to 
the  theatres.  As  the  fresh  yellow  strip 
met  the  transparent-and-gray  negative  in 
a  clicking  steel  frame,  the  masked  light 
from  above  was  flashed  on  and  off  auto- 
matically. Simultaneously,  a  perforating 
machine  punched  out  holes  in  the  edges 
of  the  new  film  for  the  sprocket  wheels 
of  the  projecting  machine  to  catch  into. 

After  we  had  had  the  operation  of  one 
of  the  printers  explained,  I  asked  the 
girl  who  was  operating  it  if  the  red  light 
was  not  injurious  to  her  eyes. 


can  distinguish  the  features  of  every  girl 
in  the  room."  She  went  on  about  her 
work,  and  we  groped  our  way  back  to  the 
daylight. 

Railroad  Semaphores  and  Cyanide  Tanks 

As  we  passed  down  the  stairway  of 
the  developing  building,  we  came  oppo- 
site a  window  through  which  a  knotted 
rope  passed.  An  actor  dressed  as  an  Irish 
laborer,  was  gesticulating  wildly  to  some- 
one below.  A  man  came  out  from  a 
doorway  and  stopped  us. 
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"In  One  Part  of  the  Room, 
Several  of  the  Wooden  Drums 
Wound  with  Film  were  Slowly 
Fuming  in  Pools  of  Some  Chem- 
ical Solution." 


"Wait  a  minute,"  he  requested.  "We're 
dropping  a  safe  on  a  fellow's  head,  and 
you'll  get  in  the  picture  if  you  walk  past 
that  window." 

We  waited  while  the  papier  mache 
safe  slipped  its  noose  and  plunged  down 
on  the  unfortunate  below.  Then  we  pro- 
ceeded to  the  dark-rooms  where  the  films 
are  developed  in  great  porcelain  basins 
on  revolving  drum-like  frames  and  on 
into  the  staining  room  where  the  films 
are  colored  for  various  ultimate  effects 
— red  for  fire  scenes  and  blue  for  moon- 
light and  night  pictures. 

In  one  part  of  the  room,  several  of  the 
wooden  drums  wound  with  film  were 
slowly  turning  in  pools  of  some  chemical 
solution.  Above  each  tank,  attached  to  an 
iron  axle,  was  a  semaphore  arm,  very 
similar  to  the  semaphores  in  use  on  the 
railroads.  Beside  it  was  a  large,  white, 
enameled  disc. 

"The  semaphore,"  explained  the  fore- 
man in  answer  to  our  question,  "prevents 
the  film  being  left  too  long  in  the  solu- 
tion. When  the  process  has  gone  far 
enough,  a  time  apparatus  causes  the  sern- 
iphore  arm  to  fly  up  and  attract  the  at- 


tention of  the  workman  in  charge.  He 
knows  then  that  the  film  is  ready  to  be 
taken  out  and  washed. 

"This  solution,"  he  went  on  to  say, 
"contains  cyanide.  If  a  film  should  be 
too  dark,  or  'thick'  as  we  express  it,  it  is 
run  through  a  reducing  bath  of  cyanide. 
If  the  film  is  'thin' — too  pale — we  give 
it  a  bath  in  a  mercurious  solution  to  in- 
tensify it." 

Back  You  Col 

The  scenario  department,  which  we 
next  visited,  presented  the  appearance 
of  an  editorial  office  in  the  flame  of  its 
busiest  season.  A  spacious  table  in  the 
centre  was  stacked  high  with  pyramids 
of  long,  fat  envelopes,  stamped,  ready 
for  the  mail. 

"Those?"  said  a  busy  young  lady,  seal 
ing  and  tossing  an  envelop  on  a  groan- 
ing heap.  "Why,  they  are  rejected  scen- 
arios. We  can  only  use  one  out  of  about 
every  two  hundred  submitted.  Every- 
body writes  scenarios  nowadays,  you 
know.  And  they  are  nearlv  all  worth- 
less." We  knew,  for  we  had  tried  if 
ourselves 
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"Policemen,  school  girls,  grocery  boys, 
rich  ladies — all  of  them  try  their  hand." 

Six  scenario  editors  were  busy,  read- 
ing and  rejecting — reading  and  rejecting. 
And,  contrary  to  general  belief,  every 
scenario  received  is  conscientiously  gone 
over.  If  it  has  the  germ  of  an  idea,  it  is 
set  aside  and  re-read. 

Writing  acceptable  scenarios  is  not  so 
easy  as  some  people  believe. 

In  this  rather  limited  space  I  have 
been  able  to  do  no  more  than  touch  upon 
a  few  of  the  most  striking  events  in  the 
career  of  a  Biograph  film.  To  go  into 
any  greater  details  would  only  bury  the 
point  that  I  have  tried  to  bring  out — the 
combined  efforts  of  the  workmen  of 
every  department  to  place  Efficiency 
above  all  other  considerations.  The  Bio- 
graph  Company  has  been  accused  of  ab- 
sorbing the  identity  of  its  employees.  I 


mean,  for  instance,  that  some  persons 
criticize  the  fact  that  directors'  and  act- 
ors' names  do  not  appear  emblazoned  on 
the  screen  at  the  theatres ;  that  all  let- 
ters on  the  company's  stationery  are 
signed  merely  by  initial;  that  a  person 
entering  the  Biograph  studios  is  simply 
swallowed  up  and  lost  sight  of.  But  that 
is  an  unjust  criticism.  The  entire  Bio- 
graph organization  is  a  highly  perfected 
efficiency  machine — a  solid,  compact 
unity — the  result  of  everybody's  doing 
his  and  her  level  best. 

It  is  an  admirable  policy  with  a  single 
and  obvious  issue :  the  creation  of  a  de- 
lightfully unique  personality.  And  no 
one  who  has  followed  Biograph  pictures 
for  any  length  of  time  can  doubt  that 
they  possess  a  charming  and  a  lovable 
personality. 


TWENTY   TONS   OF   DYNAMITE 
EXPLODED  FOR  PICTURE 

Twenty  tons  of  dynamite  was  ex- 
ploded to  lend  realism  to  a  film  produc- 
tion entitled  "Nipped,"  a  powerful  story 
of  Japan  and  the  Mexican  revolution, 
made  under  the  direction  of  Thomas  H. 
I  nee. 

The  explosive  was  kept  for  over  three 
weeks  awaiting  the  time  it  would  be  em- 
ployed. It  was  placed  in  various  boxes 
that  were  isolated  from  each  other  by 
thick  layers  of  cotton.  The  explosive 
magazine  was  constantly  guarded  by 
armed  men.  When  the  dynamite  was 
finally  employed  its  terrific  explosion 
was  recorded  by  eight  cameras  situated 
at  vantage  points.  The  force  of  the  con- 
cussion was  felt  for  a  radius  of  many 
miles. 

FOREIGN    POLICE    DOGS    TAKE 
PART  IN  AMERICAN  FILM 

German  police  dogs  are  used  in  "The 
Center  of  the  Web,"  a  two  reeler  now 
in  the  making  at  the  Thanhouser-Mu- 
tual  studio  in  New  Rochelle.  These 
dogs  only  recently  arrived  in  this  coun- 
try from  Berlin,  where  they  had  been 
used  successfully  in  the  tracking  and 


apprehension  of  criminals.  Closely  re- 
sembling wolves,  the  dogs  made  a 
queer  looking  pack  as  they  awaited  Di- 
rector Harvey's  bidding. 

Heavy  collars  with  sharp  nails  are 
used  to  discipline  them.  When  a  dog 
becomes  unruly  its  collar  is  turned 
so  that  the  nails  quickly  restore  him 
to  better  temper  and  obedience. 

The  keepers  of  the  dogs  spoke  to 
them  in  German,  as  they  are  not 
trained  to  commands  in  English.  One 
of  the  dogs,  however,  understands  di- 
rections given  him  in  French.  This 
animal  was  sold  for  $1,600,  but  repre- 
sents such  a  splendid  type  of  his  breed 
that  permission  was  given  by  the  new 
owner  to  work  him  in  the  picture. 

The  ability  of  these  dogs  to  follow 
the  trail  of  human  beings  was  demon- 
strated when  two  cats  and  several  rab- 
bits were  turned  loose  near  them.  Not 
a  dog  even  as  much  as  looked  askance. 
Their  keeper  explained  that  if  they 
were  trained  to  follow  animal  scents 
they  might  some  time  be  led  astray 
from  the  human  trail  they  were  fol- 
lowing and  thus  fail  in  the  one  pur- 
pose for  which  they  are  intended — the 
hunting  down  of  human  malefactors. 
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By  the   Clever  Application  of  a  Curved  Glass  Window,   Thii 
Display  Appears  to  be  Without  a  Glass  Front. 


AN  INVISIBLE  WINDOW 

It  is  more  than  vexatious  when  a  store 
has  put  in  an  especially  elaborate  win- 
dow display  to  find  that  because  the  win- 
dow glass  is  acting  as  a  mirror,  reflecting 
the  sidewalk  and  the  buildings  across  the 
street,  passers-by  cannot  see  the  mer- 
chandise and  figures  in  the  window  with- 
out flattening  their  noses  against  the 
glass.  This  is  by  no  means  an  unusual 
situation,  and  nearly  every  window 
dresser  has  had  to  face  it. 

In  efforts  to  find  some  means  of  over- 
coming the  difficulty,  backgrounds  in 
various  colors  have  been  tried  and  wide 
awnings  have  been  hung  above  the  win- 
dows, but  these  are  not  very  satisfactory 
or  practical  remedies.  The  reflections 
continue  because  they  are  caused 
by  the  refraction  of  light  rays 
from  the  glossy  surface  of  the 
glass  itself.  Nothing  placed  be- 
hind the  glass  can  alter  this. 

By  applying  the  simple  scien- 
tific principles  of  optics  a  New 
York  store  has  solved  the  prob- 
lem. This  store  had  an  appar- 
ently useless  window  on  a  high- 
priced  frontage — made  useless 
by  light  reflections.  Now  the 
window  is  so  free  from  glare  and 
reflections  that  it  instantly  at- 
tracts attention ;  for,  except  on 
close  examination,  there  does  not 
appear  to  be  any  window  at  all, 
simply  a  show  window  open  to 
the  air.  The  eyes  of  people 


passing  are  so  accustomed  to 
more  or  less  reflection  from 
show  windows  that  they  are 
caught  by  the  complete  absence 
of  reflection.  Everyone  instant- 
ly notices  missing  plate  glass  on 
the  morning  after  a  windstorm 
has  blown  in  a  show  window. 

The  remedy  for  this  window 
was  found  in  a  sheet  of  plate 
glass  bent  to  such  a.  curve  as  will 
reflect  exterior  rays  downward 
to  the  inner  non-reflecting  sur- 
face of  a  barrier.  Thus  a  sha- 
dow box  is  formed  and  permits 
a  distinct  view  of  the  store 
interior  and  of  the  show  win- 
dow itself.  Simply  stated,  the 
remedy  really  consists  of  the  substitution 
of  a  curved  plate-glass  window  for  the 
ordinary  flat  glass.  It  is  claimed  also 
that  the  polarization  of  light  entering  the 
curved  glass  window — the  shadow  box 
window,  as  it  is  now  called — emphasizes 
the  color  and  texture  of  draperies,  so 
that  even  at  a  distance  of  several  feet 
their  quality  is  shown  to  good  advantage. 
The  new  window  is  safe  from  acci- 
dental damages,  both  because  of  its 
strength,  due  to  its  curve,  and  because  it 
is  two  to  four  feet  back  from  a  flat  glass 
position,  therefore  putting  it  out  of  the 
way  of  most  dangers. 

The  scheme  might  well  be  followed 
with  profitable  results  by  other  progres- 
sive storekeepers. 


A  Typical  Glass  Front  Showing:  the  Reflection  of  the  Building 
and  an  Automobile  on  the  Opposite  Side  of  the  Street. 
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USING     PILLOWS     AND     MAT- 
TRESSES  AS   LIFE   PRE- 
SERVERS 

A  resident  of  Baltimore  has  recently 
demonstrated  special  pillows  and  mat- 
tresses for  use  on  shipboard  and  which 
could  be  employed  as  life  preservers  and 
rafts.  In  a  series  of  tests  before  Gov- 
ernment authorities  the  inventor  proved 
that  his  pillow  could  be  placed  about 
a  person  more  readily  and  with  less  ex- 
perience than  the  usual  cork  belts.  Fur- 
thermore, he  demonstrated  how  the  pil- 
iow  could  be  placed  with  equal  ease  on 
a  two-year  child  as  well  as  the  largest 


have  been  devised.  Owing  to  its  large 
volume,  the  wind  resistance  of  aluminum 
wire  is  quite  considerable,  and  for  the 
same  reason  a  good  deal  of  insulating 
material  is  required,  if  it  is  to  be  coated. 

WOOD    PRESERVATION 

Recent  experiments  by  Government  ex- 
perts have  revealed  an  unexpected 
source  of  trouble  in  the  process  of  ster- 
ilizing wood  by  the  injection  of  preserva- 
tive liquids.  It  is  customary  to  remove 
the  bark  from  a  stick  of  timber  before  it 
is  subjected  to  creosoting,  but  it  has  been 


person.  The  mattresses  were  likewise 
tested  and  proved  to  be  very  efficient  life 
rafts  capable  of  holding  several  people. 
Both  the  pillows  and  mattresses  are  filled 
with  a  water-resisting  material  that  is 
unaffected  even  when  placed  in  water 
for  long  periods;  its  floating  powers  be- 
ing permanent. 

ALUMINUM    AS    AN    ELECTRIC 
CONDUCTOR 

More  or  less  success  has  attended  the 
employment  for  some  years  past  of  alu- 
minum for  telegraph  and  telephone  wires. 
Simple  joints  for  the  ends  of  the  wires 


supposed  that  thin  layers  of  the  inner 
bark  left  unremoved  would' do  no  harm. 
Now  it  is  found  that  such  layers,  no  mat- 
ter how  thin,  almost  absolutely  prevent 
the  penetration  of  the  liquid.  In  any  case, 
the  preservative  usually  fails  to  penetrate 
the  center  of  the  stick,  but  forms  an  ex- 
terior antiseptic  zone,  which  answers  the 
purpose  if  there  are  no  gaps  in  it.  But 
if  such  gaps  exist,  owing  to  the  presence 
of  thin  layers  of  bark,  the  teredo  finds 
an  entrance  through  them  and  carries  on 
its  work  of  destruction  in  the  interior  of 
the  timber  supposed  to  have  been  pro- 
tected. 
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CARRYING  COAL  BY  PIPE  LINE 

The  proposal  to  pipe  a  mixture  of  pul- 
verized coal  and  water,  as  oil  is  now 
piped,  is  not  new.  But  it  has  been  lim- 
ited in  the  past  to  the  coal  dust  produced 
in  ordinary  processes  of  mining  and 
which  is  often  washed.  It  has  never 
been  carried  out  commercially — at  least 
on  any  considerable  and  practical  scale. 

Two  New  York 
inventors  now  pro- 
pose to  mine  all 
coal  in  the  form  of 
dust  with  a  special 
machine,  mixing  it 
at  once  with  water 
and  handling  it 
thereafter 
by  means  of  pumps 
and  piping.  At  its 
destination  the  coal 
is  to  be  separated 
from  the  water  and 
dried,  after  which 
it  is  ready  for  all 
purposes  for  which 
lump  coal  is  now 
employed  in  such  tremendous  quantities. 

The  mining  machine  is  entirely  auto- 
matic in  operation.  It  advances  by  a 
simple  hydraulic  feed  mechanism  that 
propels  it  along  the  floor  into  the  face 
of  the  seam.  Rotary  cutters  on  the  ^haft 
of  the  driving  motor  cut  the  coal  n  uch 
in  the  same  manner  as  a  circular  saw 
cuts  wood.  A  hose  meanwhile  directs  a 
powerful  stream  of  water  against  the 
face  of  the  coal,  all  coal  dust  being 
washed  away  and  the  tools  kept  cool. 
The  water  laden  with  coal  dust  runs  to 


the  nearest  sump  and  from  there  it  is 
pumped  to  any  desired  destination  for 
consumption. 


MAGNETISM  AND   PETROLEUM 

A  distinguished  English  authority,  in 
discussing  the  possibility  that  petroleum 
may  be  derived  from  carbides  of  iron  or 
other  metals, 
points  out  that 
Bauer's  map  of 
magnetic  declina- 
tion in  the  United 
States  "proves  that 
petroleum  is  inti- 
mately associated 
with  magnetic  dis- 
turbances similar 
to  those  arising 
from  the  neighbor- 
hood of  minerals 
possessing  sensible 
magnetic  at- 
traction," and  he 
adds  that  hence- 
forth no  geological 

theory  of  petroleum  will  be  acceptable 
which  does  not  explain  this  association. 
If  these  conclusions  are  confirmed,  a  new 
and  important  sphere  of  usefulness  in 
magnetic  surveys  will  be  opened. 


Rotary    Cutter,    Driven    by    an    Electric    Motor, 
Used   for   Cutting   Coal. 


BOAT  THAT  TRAVELS  ON  LAND, 
ICE  AND  WATER 

An  innovation  in  marine  architecture 
is  presented  in  a  recently  invented  boat 
that  is  so  constructed  as  to  be  available 
for  water,  ice  and  land  travel.  When 


This  Vehicle  is  Capable  of  Travel  on  Land,  Ice  or  Water,   Without  Alterations  of  Any  Kind. 
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An  Electric  Power  Plant  Employed  on  a  Large  Plantation  in  Texas  for  Furnishing  Light  and  Power. 
It    is    Typical    of    Private    Plants    Throughout    the    Country. 


employed  on  water  it  is  operated  much 
in  the  same  manner  as  the  ordinary  boat, 
but  when  used  on  ice  it  is  propelled  by 
a  steel  wheel  that  digs  into  the  slippery 
surface  and  pushes  the  boat  forward.  On 
land  a  set  of  wheels  are  brought  into  play 
and  driven  by  suitable  shafting.  The 
four  horsepower  engine  that  is  shown  in 
the  illustration  performs  the  work  of 
propulsion  in  the  three  spheres  of  use- 
fulness. 

ELECTRIC     LIGHT     PLANT     ON 
PLANTATION 

The  employment  of  electricity  is  rap- 
idly extending  in  rural  districts.  Not 
only  does  it  furnish  illumination  in  the 
farm  houses  and  barns,  but  it  is  being 
employed  to  a  greater  extent  each  year 
for  driving  the  machinery  of  the  farm 
and  plantation.  And  even  where  electric 
current  is  not  available,  small  power 
plants  are  being  installed  to  meet  the 
demand. 

In  the  accompanying  illustration  ap- 
pears a  typical  lighting  plant  installed  on 
a  large  plantation  in  Texas.  The  gen 
erator  is  connected  to  storage  cells  that 
accumulate  current  during  working  mo- 
ments and  furnish  current  after  the 


plant  is  shut  down.  The  current  is  used 
for  illuminating  the  residences  on  the 
plantation,  the  office,  and  power  house, 
and  for  furnishing  power  to  a  cotton 
gin. 

OLD       RIFLE       CARTRIDGES 
FURNISH  BRASS 

Brass  recovered  from  old  cartridges 
picked  up  on  the  fields  of  the  many  bat- 
tles in  Mexico  during  the  past  year,  is  a 
business  that  is  tempting  many  junk  men. 
Tons  of  the  scrap  ammunition  have  been 
recovered  around  Zacatecas  and  Torreon. 
While  most  of  the  scrap  is  being  sent  to 
Mexican  foundries,  a  considerable  vol- 
ume has  been  shipped  to  American  des- 
tinations via  El  Paso. 

The  business,  while  considered  lucra- 
tive, has  its  dangers,  and  in  Mexican 
foundries  where  brass  has  been  secured 
from  spent  ammunition,  numerous  acci- 
dents have  occurred  In  a  foundry  at 
Torreon  the  explosion  of  a  cap  in  a  sup- 
posed old  cannon  cartridge  resulted  in 
the  loss  of  nn  eye  to  an  employee. 

The  illustration  shows  a  half  ton  of  the 
material  in  a  foundry  located  at  Torreon. 
The  large  shells  are  heavy  field  cannon 
charges  about  3  inches  in  diameter.  The 
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product  is  an  elastic  substance 
very  similar  to  India  rubber 
and  is  capable  of  being  vul- 
canized. 


Batch  of  Spent   Cartridge   ghelli   Gathered   on   a   Mexican 
Battlefield.    Heady  to  be  Melted  at  a  Foundry. 


smaller  ones  are  mostly  cartridges  from 
Mauser  guns.  The  shrapnel  in  the  center 
is  fully  intact  and  with  its  brass  point  it 
represents  a  lucky  find. 

The  waste  of  ammunition  in  some  bat- 
tles will  be  appreciated  when  one  takes 
a  trip  through  some  Mexican  brass  foun- 
dry and  sees  tons  of  this  material.  In  a 
number  of  locations  where  brass  foun- 
dries exist,  the  Revolutionists  took 
charge  of  the  equipment  and  secured 
brass  enough  from  this  source  to  aid  in 
making  ammunition  for  their  cannons. 
The  brass  gathered  from  this  source  is 
not  used  alone,  but  is  made  up  with  other 
material.  Empty  Mauser  cartridges  run 
about  93  to  the  kilogramme,  or  93,000  to 
the  metric  ton. 

GERMAN  SUBSTITUTE  FOR 
RUBBER 

German  chemists  have  worked  out 
what  they  claim  to  be  a  practicable  sub- 
stitute for  India  rubber.  They  use  as  a 
basis  the  oil  of  the  soja  bean.  Two  parts 
of  this  oil  are  treated  with  one  part  of 
nitric  acid,  and  the  result  is  an  emulsion. 
This  emulsion  is  heated  to  the  boiling- 
point  of  water,  when  it  becomes  convert- 
ed into  a  uniform,  gummy  mass.  Upon 
being  washed  in  water,  this  mass  is  dis- 
solved into  dilute  ammonia  water  (five 
per  cent.),  and  from  this  solution  a  pre- 
cipitate is  obtained  by  neutralizing  with 
some  dilute  acid.  This  precipitate  is 
again  washed  with  water  and  heated  to 
about  112  degrees  Fahrenheit.  The  final 


USES  OF  FELDSPAR 

The  exploitation  of  the 
many  feldspar  deposits  of  the 
United  States  is  all  the  time 
increasing,  owing  to  the  ex- 
tensive use  of  this  mineral  in 
the  manufacture  of  pottery, 
enamelware,  enamel  brick  and 
electric  ware.  It  is  also  used 
for  binding  together  the  ma- 
terials of  emery  or  carborun- 
dum wheels  as  well  as  to 
some  extent  in  the  manufacture  of  opal- 
escent glass  and  artificial  teeth.  It  is 
also  useful  in  the  preparation  of  scour- 
ing soaps  and  window-washes,  because 
being  slightly  softer  than  glass,  it  is  not 
liable,  like  the  quartz  contained  in  some 
soaps,  to  abrade  the  surface.  Feldspar 
employed  in  pottery  must  be  nearly  free 
from  iron-bearing  minerals. 


DRAWS  TRADE  WITH  RAILROAD 
SIGNAL 

The  semaphore  that  is  used  as  a  stop 
signal  for  railroads  was  initiated  in  the 
device  of  a 
C  a  1  i  fornian 
s  t  o  rekeeper 
who  placed  a 
small  electric 
model  before 
his  door.  The 
arm  reading 
"STOP"  op- 
erated by  a 
small  motor, 
and  colored 
lights,  red 
and  green, 
flashed  as  the 
arm,  moved 
up  and  down. 
C  u  r  i  o  s  ity 
over  the,  nov- 
elty brought 

A   Clever  geheme   for  Attract-      many  CUStom- 
inr   Trade.  CM. 
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FIRE  ESCAPE  OF  NEW  DESIGN 

Peter  Vescoci  startled  noonday  crowds 
in  Indianapolis  when  he  let  himself  down 
to  the  side  walk  from  the  thirteenth 
story  of  the  Odd  Fellows'  building  to 
demonstrate  a  new  kind  of  fire  escape. 
He  made  the  descent  without  any 
trouble. 

The  fire  escape  consists  of  a  steel  tape 
of  sufficient  tensile  strength  to  support 
more  than  the  weight  of  a  heavy  person, 
which  unwinds  from  a  reel  as  one  de- 
scends. The  person  using  the  fire  escape 
sits  in  a  saddle  made  by  two  heavy  straps, 
one  of  which  passes  between  the  legs  and 
the  other  around  the  waist.     The  speed 
of  the  descent  is  controlled 
on  the  reel.    The  tape  is 
fastened  to  the  window 
sill  by  means  of  a  steel 
hook.     The  reel  is  small 
and  light,  and  may  easily 
be  carried  about  by  fire- 
men or  building  inspect- 
ors  as   a   part   of   their 
equipment. 


city  is  rather  exceptional.  In  the  city 
of  Edmonton,  Northern  Canada,  how- 
ever, since  the  outbreak  of  war,  placer 
mining  on  the  banks  of  the  Saskatche- 
wan River,  which  runs  through  the  main 
portion  of  the  place,  has  been  taken  up 
by  large  numbers  of  men.  The  bars  of 


by 


GOLD   MINING   IN   THE  HEART 
OF  A  CITY 

The  business  of  gold  mining  has  been 
so  long  associated  with  the  wilderness 
that  mining  for  gold  in  the  heart  of  a 


Consisting  of  a  Steel  Tape  Wound 
a  Suitable  Reel,  this  New  Fire 
Escape  Can  be  Readily  Carried 
About  and  Instantly  Used. 


the  Saskatchewan  River  were  worked 
at  various  times  in  the  last  fifty  years 
and  as  late  as  the  year  1900  men  washed 
from  three  to  ten  dollars  a  day.  Of  re- 
cent years,  however,  work  on  the  rivers 
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Miner's   Equipment   for    Mining    Gold   Along:    the 
Banks   of   the   Saskatchewan   River. 


bars  has  been  given  up.  With  the  out- 
break of  war  and  the  possibilities  of 
slack  times  throwing  men  out  of  employ- 
ment, the  city  council  suddenly  remem- 
bered the  possibilities  of  the  mining  in- 
dustry which  offered  returns  right  in 
their  midst.  A  large  number  of  old  min- 
ing men  who  had  settled  in  Edmonton 
after  the  Klondike  rush  of  '98,  offered 
to  act  as  instructors  in  the  mining  of 
gold  from  the  river  bed.  The  precious 
metal  here  obtainable  is  a  fine  flour  gold 
and  has  to  be  separated  from  the  earth 
and  stones  by  being  put  through  a 
"grizzly."  The  "grizzly"  is  a  wooden 
contrivance  containing  in  its  makeup  n 
sluice  box  and  riffles  on  a  smaller  scale 
than  those  used  in  mining  coarser  gold. 
A  number  of  these  "grizzlies."  made  out 
of  a  few  pieces  of  lumber,  some  wire 
bars  and  a  piece  of  blanket,  were  built 
by  the  veteran  mining  men  and  instruc- 
tions given  to  those  who  were  willing  to 
go  to  work  on  the  river.  As  a  result 
some  two  hundred  men  are  now  mining 
within  sight  and  sound  of  the  city's  main 


streets.  One  miner  recently  weighed  in 
a  seventy-five-dollar  poke  of  gold  as  a 
result  of  a  week's  work.  The  average, 
however,  is  from  one  to  three  dollars 
per  day. 


PRESCRIPTION    ON   THE   WALLS 

Directions  for  keeping  healthy  and  for 
avoiding  tuberculosis  are  placed  on  the 
walls  and  billboards  in  many  parts  of  the 
.United  States.  These  free  prescriptions 
are  in  the  form  of  eight-foot  posters  and 
are  carefully  prepared  by  physicians  o.f 
repute  who  are  endeavoring  to  stamp  out 
consumption  by  an  educational  campaign. 
About  a  dozen  designs  are  used,  each 
with  a  brief  direction  and  a  picture  to 
make  its  argument  more  comprehensive. 
Funds  for  the  work  are  also  secured  by 
appeals  on  billboards,  and  every  Christ- 
mas thousands  of  dollars  for  use  in  ex- 
tending this  educational  work  are  se- 
cured through  the  sale  of  special  poster 
stamps  that  are  familiar  to  everyone. 


B/VD  /VIR. 

LEADS      TO 

CONSUMPTION 


Posters    of    the    Kind    Illustrated    are    Proving    Ef- 
fective Agents  in  the  War  Against  Consumption. 


fflN  Will*  THE  SEA 
MADE  SAFE  ? 


IF  an  ounce  of  prevention  is  worth  a 
pound  on  land,  it  is  worth  a  ton  on 
water. 

A  hundred  years  of  progress  on  the 
sea — sail,  steam,  speed,  and  safety — 
have  not  yet  produced  more  than  com- 
parative safety.  The  steamship  Titanic 
was  described  as  the  acme  of  sea  safety, 
and  yet  since  that  fateful  night  of  April 
14,  1912,  there  have  been  more  notable 
sea  disasters  than  at  any  other  period  of 
the  world's  history,  barring  ships  de- 
stroyed in  war  time.  Not  a  week  passes 
but  the  sea  takes  a  huge  toll  in  life  and 
property.  Five  hundred  thousand  dol- 
lars in  money  and  7,500  lives  has  become 
the  average  annual  loss. 

Therefore,  never  before  have  there 
been  so  many  and  varied  efforts  to  rob 
the  sea  of  its  dangers ;  never  so  many 
mechanical  inventions  applied  to  this 
end.  The  big  floating  cities  that  are  the 
larger  liners,  with  their  5,000  passengers 
and  fifteen  millions  of  dollars  in  values, 
must  be  protected  at  any  cost.  Conse- 
quently their  bridges  and  their  decks  and 
their  masts  are  being  armed  with  elec- 
tric" searchlights,  electric  devices  for 
launching  boats,  gyroscope  compasses, 
double  masthead  lookouts,  new  fire- 
fighting  devices,  motor  life  boats,  vari- 
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ous  underwater  signalling  apparatus  and 
expensive  wireless  sets.  Every  human 
and  mechanical  equipment  of  promise  is 
being  adopted.  More  officers  are  in 
charge  of  ships,  the  United  States  has 
established  an  ice  patrol  in  the  Atlantic, 
and  international  regulations  for  the 
navigation  of  ships  have  been  fixed. 
Many  of  the  larger  ships  have  been  fitted 
*vith  double  skins,  or  bodies,  in  addition 
to  the  water-tight  compartments  which 
should  prevent  sinking  in  case  of  colli- 
sion. Previous  to  her  maiden  voyage 
last  spring  the  Vaterland  was  even  taken 
out  to  sea,  her  seacocks  opened  and  wa- 
ter let  flow  in  until  she  was  one  third 
filled,  this  daring  test  being  made  to  find 
out  if  her  steel  compartments  would  hold 
in  an  actual  collision. 

But  has  the  last  word  been  spoken  in 
sea  safety  devices? 

Fire  and  collision  are  the  two  great 
modern  hazards  of  the  sea,  and  no  finite 
mind  can  foresee  when  a  combination  of 
causes  will  produce  one  or  the  other  of 
these  dangers.  For  instance,  the. colli- 
sion in  1912  of  the  United  States  cruiser 
Colorado  and  the  steamer  Cleveland  in 
the  harbor  of  Honolulu  came  because 
the  pilot  of  the  Cleveland  was  stricken 
and  died  on  her  bridge.  No  invention 
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Above :  The  Wire- 
less Boom  of  the  8.  S. 
"Imperator".  Th 
Different  Sets  are  Used 
on  this  Steamer,  an 
Emergency  Set,  Short 
Distance  Set,  and 
Long:  Distance  Set. 


At  the  Left:  The 
Gyro  Compass  of 
the  "Imperator". 
Above:  Special  Tele- 
phone Apparatus 
that  Places  Officers 
In  Touch  with  the 
Crew  In  all  Parts 
of  the  Ship. 


of  mechanics  could  avail  in  such  event. 

Nor  can  invention  avail  when  natural 
laws  conspire  to  lead  ships  to  their 
doom.  Thus,  lately,  the  giant  Olympic 
and  the  smaller  Philadelphia  passed  each 
other  in  broad  day  a  few  hundred  miles 
out  of  New  York.  The  ships  were  so 
close  that  the  voice  of  a  man  shouting 
on  either  could  have  been  heard  on  the 
other.  The  Philadelphia  saluted  her  sis- 
ter by  blowing  her  whistle  three  times. 
The  'Olympic  answered  the  salute.  The 
bridge  officer  of  the  Philadelphia  saw 
the  steam  swarming  from  the  Olympic's 
whistle.  Yet  he  heard  no  sound.  Why? 
Because  his  vessel  was  in  a  sound  vac- 
uum. Sound  at  sea  does  not  travel  on 
level  surfaces,  but  skips  like  a  rock  on  a 
pond.  Had  it  been  a  dark  or  foggy  night, 
a  collision  might  have  occurred.  When 
the  Empress  of  Ireland  was  rammed  and 
sunk  lately  by  the  Storstad  in  the  St. 
Lawrence  River,  because  of  a  confusion 
of  signals,  one  or  the  other  vessel  may 
have  been  in  such  a  sound  vacuum. 

The  ratio  of  the  fire  to  the  collision 


hazard  is  as  one  to  three.  Fires  at  sea 
annually  destroy  a  hundred  millions  in 
property.  The  word  "fire"  accounts  for 
many  of  the  mysteries  of  lost  ships.  Only 
in  the  last  few  months  has  adequate  fire 
protection  been  found  for  ships.  The 
old  way  was  to  fight  a  fire  with  a  water 
hose  on  deck  and  the  steam  pipe  in  the 
hold.  But  a  hold  fire  is  tenacious  be- 
cause it  may  be  discovered  late  and  be- 
cause it  is  impossible  to  reach  it  directly, 
as  was  the  case  with  the  Volturno,  burnt 
a  year  ago.  Steam  not  only  dampens 
and  ruins  the  cargo,  but  it  feeds  oxygen 
to  the  flame. 

So  when  the  big  Imperator  was  nearly 
burned  at  her  dock  in  Hoboken,  N.  J.,  a 
year  ago,  her  owners  set  to  work  to 
permanently  reduce  the  fire  hazard.  The 
result  was  the  rebuilding  of  the 
ship  until  she  is  now  practically 
fireproof.  Automatic  water  sprink- 
lers were  placed  throughout  her  su- 
perstructure, the  steam  pipes  were  re- 
placed by  carbonic  acid  gas  pipes  lead- 
ing to  every  hold  from  the  bridge  so  that 
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gas  could  be  pumped  therein  to  smother 
the  fire.  In  addition,  an  automatic  fire 
alarm  system  was  put  in  operation  and 
a  dozen  trained  firemen  placed  in  charge 
of  all  fire  work.  When  cotton  and  other 
cargo  ships  adopt  the  gas  system,  then 
the  fire  demon  will  have  been  reasonably 
conquered  at  sea. 

The  inventions  to  prevent  collisions 
are  legion,  as  here  is  involved  the  navi- 
gation of  the  ship.  None  of  them  seems 
sure.  Witness  this  July  the  collision  of 
the  passenger  liner  Zeeland  in  broad  day- 
light on  the  roomy  high  seas  with  the 
freighter  Missouri.  Why?  Nobody 
knows.  Some  claim  that  when  two  large 
bodies  are  near  each  other,  they  are  irre- 
sistibly attracted  to  each  other  and  hence 
drawn  together.  Officially,  it  was  ex- 
plained that  the  helm  of  the  Missouri 
refused  to  obey  her  helmsman.  It  was 
under  like  circumstances  that  the  Re- 
public was  sunk  by  an  Italian  ship  in  the 
Atlantic  some  years  ago. 


With  ships  becoming  more  numerous, 
the  danger  of  collision  is  greater.  A 
round  100,000  number  will  cover  all  the 
vessels  above  fifty  tons  in  the  world,  in- 
cluding those  for  war  and  pleasure  and 
commerce.  But  the  majority  of  these 
vessels  are  always  on  the  move.  There 
are  500,000  different  voyages  made  in 
the  North  Atlantic  alone  in  a  given  year. 
The  lights  of  a  half  dozen  vessels  v/ere 
in  sight  when  the  Titanic  sunk.  On  a 
dark  night  these  vessels  are  invisible  one 
to  the  other.  Hence  the  value  of  wire- 
less, of  searchlights,  of  underwater  sig- 
nals, and  double  lookouts. 

The  ice  patrol  maintained  in  the  North 
Atlantic  not  only  warns  ships  by  wire- 
less of  the  presence  of  bad  ice,  but  it  also 
destroys  the  derelicts  which  the  Gulf 
Stream  carries  into  the  ship  lanes.  This 
coming  winter  will  see  the  first  interna- 
tional ice  patrol  maintained  there. 

In  case  a  vessel  is  in  collision,  then, 
she  may  call  aid  by  wireless.  If  she  has  a 


Above:  Huge  Searchlights  are  Now  Car- 
ried by  Many  of  the  Ocean  Liners.  In 
the  Circle:  The  Look-Out  in  the  Crow's 

est.  At  the  Bight:  The  "Titanic" 
Disaster  has  Resulted  in  Many  Ships 
being  Fitted  with  Double  Hulls,  One 
Within  the  Other. 
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A  Power   Life  Boat  of  the  Steamer   "Aquitania",   Fitted   with   Every   Requisite   for   Spending   Several 
Days  at  Sea  in  Case   of   Disaster  to   the   Mother  Ship. 


double  skin  and  transverse  bulkheads,  it 
is  not  likely  she  will  sink.  If  she  does 
sink  before  aid  comes,  then  she  has  a 
number  of  carefully  equipped  lifeboats 
to  which  crew  and  passengers  can  go. 
These  lifeboats  are  much  better  equipped 
than  a  few  years  ago.  Several  of  the 
larger  ships  even  have  big  motor  boats, 
fitted  with  wireless,  that  can  scour  the 
seas  for  aid  or  else  tow  the  oared  boats. 


The  launching  of  these  boats  has  never 
been  an  easy  task  in  a  high  sea,  but  the 
crews  are  now  compelled  by  law  to  exer- 
cise when  in  port,  and  the  launching  has 
become  a  much  simpler  matter. 

All  in  all  the  man  who  can  invent  a 
combination  of  devices  that  will  definite- 
ly make  the  sea  safe  will  not  only  reap  a 
reward  in  fortune  but  also  in  lasting 
honor. 


ILLUMINATING    OIL    FROM 
NUTS 

From  the  Philippines  comes  the  re- 
port of  an  oil  bearing  nut  of  commer- 
cial value,  primarily  in  manufacturing, 
but  also  as  an  illuminating  oil.  Tra- 
dition shows  that  before  the  advent  of 
petroleum  the  natives  of  the  islands 
used  the  oil  from  the  Amoora  as  a 
luminant.  Since  the  importation  of 
coal  oil  the  vegetable  oil  has  fallen  into 
disuse.,  and  the  only  traces  of  its  use  are 


the  old  implements  with  which  it  was 
manufactured,  still  in  the  possession  of 
the  older  inhabitants. 

The  nut  comes  from  a  large  tree 
bearing  brown,  pear-shaped  fruit,  the 
kernels,  or  seeds,  bearing  over  45  per 
cent.  oil.  The  method  of  extraction  is 
simply  one  of  drying,  grating  and 
pressing,  the  resulting  oil  being  thick 
and  dark. 

As  the  oil  does  not  dry  well  it  is  not 
adapted  for  use  with  paints,  but  in  the 
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manufacture  of  soaps  it  is  an  excellent 
substitute  for  cocoanut  oil.  Extensive 
experiments  are  being  conducted  with 
the  oil  for  illuminating  purposes  by  the 
Philippine  Bureau  of  Science.  The 
abundance  of  the  seed  promises  a  valu- 
able and  paying  industry  for  the 
islands  in  case  the  further  experiments 
bear  out  the  results  of  those  already 
made. 


USING    COMPRESSED    AIR    FOR 

LINING   TUNNELS    WITH 

CONCRETE 

All  tunnel  linings  in  the  recent  water- 
works improvements  at  St.  Louis,  Mo., 
were  placed  by  the  new  compressed  air 
or  pneumatic  system  that  deposits  a 
stream  of  concrete  behind  mounted  steel 
forms. 

The  system  consists  briefly  of  the  fol- 


uiiderneath  the  platform.  This  design 
permits  of  readily  changing  the  position 
of  the  mold  as  the  work  of  lining  a  tun- 
nel progresses. 

A  suspended  pipe  feeds  concrete  into 
the  form  and  it  is  applied  in  varying 
thicknesses  according  to  the  require- 
ments. Stone  for  the  concrete  is  fur- 
nished at  the  top  of  the  shaft  while  the 
water  is  supplied  through  a  suitable  pip- 
ing. 

On  work  where  a  considerable  length 
of  tunnel  is  to  be  lined,  two  forms  are 
employed  in  order  to  reduce  the  length 
of  time  required. 

INTERESTING  TEST  FOR  VIBRA- 
TION 

In  order  to  show  clearly  how  little  vi- 
bration resulted  from  the  operation  of  a 
gas  engine,  the  machine  was  photo- 


lowing:  A  portable  mold  36  feet  long 
is  mounted  on  a  steel  platform.  At  its 
sides  angle'  pieces  are  bent  upwards  to 
support  the  crown.  Its  sides  or  "wings" 
can  be  turned  or  swung  in  by  special  ar- 
rangement, while  the  upper  part  of  the 
form  may  be  lowered  by  means  of  jacks 


View  of  Automatic  Hopper  in  which  the  Con- 
crete is  Mixed,  and  a  Scene  in  a  Tunnel  that 
is  being  Lined  with  Concrete  applied  by  Ma- 
chinery. 


graphed  while  two  men  were  holding  it, 
the  engine  making  2,500  r.  p.  m.,  during 
the  exposure  of  the  plate.  The  fogged 
appearance  of  the  left  side  of  the  photo- 
graph is  due  to  the  smoke  issuing  from 
the  cylinders.  The  slightness  of  the  vi- 
bration is  shown  by  the  clear  detail  in  the 
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picture,  although  the  engine  was  held  in  instead  of  many  feet ;  the  radiator,  water 

the  hands   while  running   at   this   great  pump,  hose  connections,  etc.,  are  done 

speed.     Incidentally  the  lightness  of  the  away  with  completely  and  the  result  is 

engine  is  indicated,  for  while  it  devel-  the  reduction  of  both  the  first  cost  and 


upkeep. 


A    New    Type    of    Rotary 
Engine  and  Its  Novel  Test. 


ops  12  h.  p.  its  weight  is  only  115  pounds. 
This  is  a  five-cylinder  rotary  engine  of 
the  Macomber  type,  which  is  character- 
ized by  extreme  simplicity  of  design. 
The  view  of  the  engine  at  rest  shows  its 
very  compact  form.  Practically  the  en- 
tire engine  revolves  when  it  is  in  opera- 
tion, and  the  motion  helps  both  the  air- 
cooling  process  and  the  lubrication  which 
is  arranged  to  take  advantage  of  the 
centrifugal  force.  The  flywheel  is  elim- 
inated from  this  machine,  together  with 
many  other  parts  essential  to  the  recip- 
rocating type  of  gas  engine.  The  wir- 
ing, for  instance,  is  reduced  to  12  inches 


PERFORATED   PAPER   ROLLS 
OPERATE  ELECTRIC  SIGN 

In  the  accompanying  illustration  ap- 
pears an  electric  sign  of  new  and  orig- 
inal  design.     The  letter- 
ing on   the   sign   is   con- 
trolled and  operated  by  a 
perforated       paper       roll 
similar  to  that  used  on  a 
player  piano.     It  is  said 
that  the  sign  mechanism  is 
so  flexible  that,  without  chang- 
ing a  single  electrical  connection, 
the    reading    matter   may   be    altered 
daily    without    the    slightest    trouble. 
The  apparatus  is  operated  by  a  small 
electric  motor. 

Absolute  control  is  one  of  the  prime 
features  of  this  motograph  sign.  The 
mechanism  is  so  arranged  that  from 
one  to  sixty  words  per  minute  can  be 
flashed  on  the  bulletin  panel.  The 
reading  matter  is  introduced  on  the 
bulletin  panel  from  the  extreme  right 
and  disappears  at  the  extreme  left.  By 
making  certain  perforations  in  the 
paper  roll,  trade  marks  can  be  shown 
as  easily  as  regular  lettering. 

The  sign  shown  in  the  illustration  is 
now  in  use  in  Seattle,  Wash.,  on  a  tall 
office  building  in  the  business  section  of 
that  thriving  city. 


Perforated  Paper  Rolls  Serve  to  Change  the  Lettering  on  This   Attractive  Electric  Sign.     From   One 
to    Sixty    Words    per    Minute    can    he    Flashed   on    the    Bulletin    Board. 


Hobgoblins   of  the  Insect  World 


By  Herbert  Beardsley 


AMONG  the  grotesque  and  remark- 
able creations  of  the  insect  world 
probably  the  least  known  are  the  pecu- 
liar and  extraordinary  formed  creatures 
known  as  Tree-Hoppers.  These  bizarre 
and  eccentric  appearing  little  individuals, 
which  fill  one  with  amazement,  are  not 
apparitions  from  fairy  land,  but  realities 
from  Nature's  inexhaustible  treasure 
house  of  wonders.  In  the  accompanying 
views  a  few  realistic  glimpses  of  these 
little  known  and  curious  shaped  insects 
are  shown  for  the  first  time  to  clear  ad- 
vantage. Nature  has  evidently  devised 
and  equipped  them  in  one  of  her  most 
rollicking  and  fantastic  moods, 
for  they  have  been  strikingly  fur- 
nished with  topsy-turvy  and  con- 
tortionate  bodies. 

These     surprising     revelations 
from  the  insect  world  have  just 
been   portrayed   in   a   number  of 
large  wax  models  at  the  Museum 
of   Natural   History,   New   York, 
executed  by  Mr.  Ignaz  Matausch, 
Preparator  of  the  Department  of 
Invertebrate    Zoology.    They    are 
true  magnified  portraits,  with  no 
exaggeration  of  facial  expression, 
shape,     or     life-like     appearance. 
These  droll  and  hobgoblin-like  in- 
sects, veritable  newcomers  to  pop- 
ular eyes,  are  of  a  special  interest. 
Nothing  on  so  large  a  scale  and  so 
satisfactory   in   the   way  of   gra- 
phically portray- 
ing   the    unsus- 
pected and  hid- 
den wonders  of 
form     structure 
possessed        b  y 
these    tiny    fan- 
tastic  creatures, 
has  hitherto  j 
been    attempted   ; 
in  entomological 
work. 

The  tree-hop-    L 
pers  have  suck- 


ing mouthpieces  and  live  on  the  juice  or 
sap  of  small  trees  and  plants,  which  they 
extract  from  the  stems  by  means  of  their 
sharp  beaks  that  consist  of  several  bris- 
tles inclosed  in  a  fleshy  jointed  sheath. 
They  are  tiny,  varying  in  size  up  to  that 
of  a  lady  bug.  The  tropical  living  types 
are  gorgeously  colored  in  many  hues. 
They  have  four  eyes :  two  large  and  pro- 
truding ones  and  two  below,  partly  de- 
veloped. Their  two  large  eyes  have  a 
keen,  droll  look  and  the  line  that  sepa- 
rates the  head,  in  some  instances,  gives 
them  the  appearance  of  wearing  spec- 


tacles. 


The  tree-hoppers  have  four 
wings:  the  two  back  ones  are 
small  and  transparent,  while  the 
front  ones  are  sometimes  partly 
or  wholly  parchment-like.  Some 
are  clumsy  in  flight,  using  their 
wings  mostly  as  a  parachute. 
Their  hind  legs  are  longer  than 
the  front  ones  and  are  employed 
in  their  remarkable  acrobatic 
habit  of  leaping  and  jumping  to 
considerable  distances — a  charac- 
teristic that  has  given  them  their 
common  and  appropriate  name  of 
"tree-hoppers."  They  are  es- 
pecially interesting  on  account  of 
the  peculiar  development  of  the 
thorax,  which,  in  full-grown 
specimens,  is  provided  with 
singular  horns  or  protuber- 


Front  View  of  a  Tree  Hopper  Model  Made  in  Wax. 
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structure  are  not  so 
clearly  seen  in  tree-hop 
pers  of  temperate  re 
gions  as  they  are  in  the 
species  from  the  tropics 
of  South  and  Central 
America,  where  they  are 
often  most  surprisingly 
shaped  and  surpass  any- 
thing known  by  their 
strange  appearance. 

Many  of  the  tree-hop- 
pers Have  mountain-like 
humps  on  their  backs, 
the  pro-thorax  is  pro- 
longed backward,  as  a 
roof,  over  the  body, 
often  quite  covering  the 
entire  insect.  In  some 
instances,  the  pro-thorax 
is  an  elevated  night-cap, 
in  others  it  is  shaped  like 
a  Tarn  O'Shanter,  and 
sometimes  it  has  long 
horns,  one  on  each  side. 
Some  possess  a  wonder- 
ful sword  or  blade-like 
appendage,  having  ball- 
like  projections,  which 
often  are  several  times 
the  size  of  the  body  and 
covered  with  long  hairs. 
The  little  tree-hoppers 


Two  Wax  Models  of  Tree 
Hoppers.  These  Species  are 
Perhaps  the  Most  Interesting 
of  the  Tree  Hopper  Family. 


ances.  These  horns  are 
often  so  freakish  and  ex- 
travagantly shaped  that 
entomologists  have 
hitherto  been  unable  to 
account  for  their  devel- 
opment and  form.  They 
remind  one  of  some  of 
the  highly  specialized 
horns  and  tusks  of  fossil 
reptiles  and  mammals. 
It  is  difficult  to  conceive 
of  their  being  used  by  the 
insect  in  any  way.  These 
peculiar  developments  in 
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are        practically 
harmless     and 
are  not  usually 
found     in 
sufficiently 
large  num- 
be  rs     to 
c  o  nstitute 
pests,    like          £ 
other      in- 
s  ect  s    of 
t  h  e    same 


Front  View  of  a  Tree  Hopper,  showing  the  Eyes  and  Mouth. 


order.  Nearly  all  of  the  best  specimens 
are  obtained  from  various  tropical  parts 
of  South  and  Central  America,  Mexico 
and  India.  The  trapping  of  these  hop- 
ping and  wiry  creatures,  whose  presence 
none  but  the  experienced  native  collector 
can  detect,  is  difficult,  since  many  render 
themselves  inconspicuous,  owing  to  their 
small  size,  so  as  to  escape  detection  and 
vigilance. 

One   of   the  most   extraordinary   and 
fantastically    shaped   tree-hopper   comes 
from  Sikim,  India,  and  is  distinguished 
by  a  long,  curved,  tusk-like  continuation 
of     the     pro-thorax,     extending    the 
full  length  of  the  body.    Probably  the 
most     wonderful     and     mysteriously 
shaped  of   all   is   the   specimen   from 
Brazil,  with  its  long,  dag- 
ger-like    blade     and     four 
large   spindle-shaped  balls, 
two    having    long,    pointed 
projections.     For    a    droll 
and  comic  look  with  imita- 
tion spectacles,  the  Arizona 
specimen    is    decidedly 
amusing  and  unique. 

The  construction  of  the 
wax  models  of  the  tree- 
hoppers  requires  most  pa- 
tient, skillful  drawing, 
painting  and  modeling  A  Species  of  Tree  Hopper  that  has 


When  about  to  make  a  model,    the   preparator 
selects    the    particular    specimen    from    a 
small  and  labelled  wooden  box,  where 
\       each  individual  insect  is  kept.     The 
first  constructive  step  is  that  of  mak- 
ing an  enlarged  scale  drawing  of  the 
desired  size  of  the  intended  model. 
This   is    followed   by   removing   the 
wings  and  legs.     Then  the  body  of 
the  insect  is  divided  or  split  in  two 
parts.     Each  of  these  separate  dis- 
sected parts  is  measured, 
-,   drawn  to  certain  dimen- 
sions,     and      afterward 
worked    up    in    clay    to 
correct     proportions, 
from  which  model  plas- 
ter    casts     are     made. 
These    rough    casts    are 
next     cleaned     and    as- 
sembled,   forming    only 
the  general  outline  and 
crude  exterior  of  the  in- 
sect.    This  is  followed  by  an  application 
of  the   plastic  material,   a   special   wax 
preparation,    which    is    worked   up   and 
modeled  to  the  finest  detail  so  that  in 
measurement  and   shape   it  corresponds 
in  every  point  with  the  finished  sketch. 
The  final  process  is  that  of  painting. 


: 


a   Helmet-Shaped    Body. 
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Home   of   a   Settler   In    the    R«moteit   lection   of    Southern   Idaho,    in   which   Extensive    use    is    made 

of  Electricity. 


ELECTRICITY  IN  REMOTE  DIS- 
TRICTS 

It  is  surprising  to  notice  the  progres- 
sive spirit  displayed  by  some  settlers 
even  in  t'he  most  remote  rural  districts. 
In  southern  Idaho  may  be  found  nu- 
merous settlers  who  are  employing 
electricity  to  light  and  heat  their 
homes.  The  accompanying  illustration 
is  a  typical  home  of  a  settler  who  em- 
ploys electricity 'for  heating  and  light- 
ing, as  well  as  for  cooking.  It  is  said 
by  visitors  to  this  house  that  the  elec- 
trical equipment  is  quite  up-to-date. 
In  fact,  there  are  few  farms,  or  even 
city  houses  for  that  matter,  so  com- 
pletely equipped.  The  Government  is 
supplying  power  at  reasonable  rates 
and  the  settlers  are  not  slow  to  realize 
its  advantages. 


ELECTRICITY       TO       BANISH 
ARCTIC  NIGHT 

The  long  gloom  'of  the  far  north  will 
soon  be  brightened  by  electricity.  The 
shadows  that  have  haunted  the  Arctic 
Circle  for  ages  will  be  driven  away  by 
the  blaze  of  twentieth  century  invention. 
Arc  light  will  banish  arctic  night.  All 
this,  if  the  plans  of  the  Right  Rev.  Peter 


Trimble  Rowe,  Protestant  Episcopal 
Bishop  of  Alaska,  do  not  go  amiss. 

Bishop  Rowe  returned  to  civilization, 
warmth  and  light  last  autumn  with  a 
deep-rooted  conviction  that  it  was  time 
for  man  to  get  busy  in  the  frozen  north 
and  turn  on  the  electric  lights.  This  con- 
viction he  confided  to  his  brethren  at 
the  General  Convention  in  New  York, 
but  his  confidence  was  rewarded  with  a 
more  or  less  audible  titter.  This  snicker 
was  subdued  into  a  very  respectful 
silence,  however,  when  the  prelate  added 
that  he  had  already  arranged  to  supply 
electric  light  for  Point  Hope,  one  of  the 
centres  of  the  missions  he  has  estab- 
lished in  the  Alaskan  territory. 

Point  Hope,  which  for  a  considerable 
portion  of  the  year  is  in  continuous  dark- 
ness, will  soon  have  an  electric  plant. 
Already,  Dr.  J.  W.  Temple,  of  the  en- 
gineering department  of  the  University 
of  Pennsylvania,  is  at  work  on  the  de- 
sign, and  Mr.  Temple  will  personally 
supervise  its  construction. 

The  great  windstorms  which  sweep 
all  through  the  long  winter  night  along 
the  bleak  Alaskan  coast  will  be  har- 
nessed by  windmills  and  made  to  pro- 
duce the  power.  A  certain  amount  of 
power,  as  well  as  light,  will  probably  be 
generated. 
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ELECTRICAL  WELDING  OF 
STREET  CAR  RAILS 

The  man  with  the  mask  is  melting  a 
stick  of  the  hardest  kind  of  Bessemer 
steel  down  into  the  crack  formed  by  the 
ends  of  the  steel  rails  of  manganese  steel. 
He  is  employing 
the  electric  cur- 
r  e  n  t  secured 
from  the  over- 
h  e  a  d  trolley 
wire  and  the 
rail.  As  the 
steel  rod  he 
holds  is  brought 
(n  contact  with 
the  rail,  the 
ed  by  the  intense 
heat  of  the  cur- 
rent, at  the  rate 
of  two  inches  a 
minute.  As  a  re- 
sult the  two 
grades  of  steel 
in  the  rail  and 
melted  rod  are 
combined  t  o  - 
gether  in  a  per- 
fect weld.  The 
rail  is  then 
ground  off  to 
smooth  the  joint 
former  is  melt- 
and  the  work  is  complete.  The  man 
wears  a  pair  of  heavy  rubber  gloves  and 
dry  shoes  to  prevent  the  5oo-volt,  300- 
ampere  current  from  passing  through  his 
arms  and  body  to  the  ground.  In  order 
to  protect  his  eyes,  the  man  wears  a  mask 
fitted  with  orange-colored  glass  windows. 

It  is  said  that  rails  may  be  welded  by 
this  process  in  less  than  five  minutes  and 
without  the  necessity  of  tearing  up  the 
pavement  around  the  rails  and  stopping 
traffic.  Hundreds  of  miles  of  street  car 
rails  in  Cincinnati  are  being  welded  to- 
gether by  this  simple  process. 


A  Russian  naval  officer  has  just  in- 
vented an  electrically-operated  machine 
for  writing  messages  in  cipher  code,  as 
well  as  deciphering  the  messages  when 
they  are  received. 


Workman    TTclng   an 
•Welding    Street 


MISSOURI'S  HIDDEN  LAKE 

This  curious  body  of  water  lies  in 
the  heart  of  the  Ozark  Mountains.  In 
Oregon  County,  Missouri,  and  Fulton 
County,  Arkansas,  are  grouped  Grand 
Gulf,  Mammoth  Spring  and  Spring 
River.  Grand 
Gulf  is  the  most 
e  x  t  r  a  o  r  - 
dinary  of  the 
three.  The  shal- 
1  o  w  streams, 
about  one- 
fourth  of  a 
mile  distant 
from  one  an- 
other, flowing  in 
the  same  direc- 
tion over  an  ele- 
vated plateau, 
suddenly  drop 
into  canons 
nearly  five  hun- 
dred feet  deep. 
These  two  can- 
o  n  s  form  a 
junction  half  a 
mile  below 
where  they 
strike  a  moun- 
t  a  i  n  lying 
directly 
across  their 
path.  Now  this  mountain  has  been  tun- 
neled by  the  action  of  the  water,  and  the 
natural  bridge  thus  formed  is  no  less  a 
curiosity  than  the  natural  bridges  of 
Virginia  and  Utah.  It  is  almost  equal 
to  the  former  in  size,  while  comparing 
favorably  to  both  in  point  of  beauty. 

After  passing  through  this  moun- 
tain the  united  streams  strike  another 
mountain  and  tunnel  it  for  several 
hundred  feet.  Then  they  spread  out 
into  an  immense  underground  lake, 
the  area  of  which  is  not  exactly 
known.  Many  persons  have  entered 
the  tunnel,  but  for  the  most  part  it  is 
quite  a  mystery.  No  light  can  long 
exist  over  the  bosom  of  this  lake, 
which  is  a  kind  of  reservoir  that  sup- 
plies Mammoth  Spring  with  its  sixty 
thousand  cubic  feet  of  water  every 
minute. 


Electric    Arc   for 
Car    Balls. 


The  above  Ornamental  Object,  as  well  as  those  appearing  on  the  Opposite  Page,  have 
been  Forged  in  Iron  by  an  Expert  Blacksmith.  The  Ordinary  Tools  found  in  a  Black- 
smith's Shop  have  been  Employed  in  Making  the  Objects. 


An  American  Wizard  of  the  Forge 


By  Robert  H.  Moulton 


WHEN  a  year  or  two  ago  someone     a  great  while  ago  was  actually  shoeing 
ferreted  out  Louis  Van  Boeckel     horses.     All  the  beautiful  oieces  shown 


in   a 


All  the  beautiful  pieces  shown 

...  „  small  hamlet  in  Belgium  the  art  in  the  accompanying  illustrations  were 
world  wondered,  for  he  had  been  making  actually  made  in  his  blacksmith  shop 
in  an  ordinary  blacksmith  shop,  with  The  only  tools  used  were  the  ordinary 
crude  tools,  beautiful  reproductions  of  hammer  with  cross  peen,  tongs  of  vari- 
flowers.  To-day,  much  of  his  fine  work  ous  sizes,  pliers  and  one  or  two  other 
is  m  the  possession  of  the  nobility  in  Bel-  simple  implements,  all  of  which  were 
gium,  and  he  has  been  awarded  diplomas  made  by  the  smith  himself, 
and  medals  at  European  exhibitions.  A  Art  critics  who  have  seen  his  work 
similar  case  has  occurred  in  this  country,  agree  that  the  welds  are  cleaner  and  neat- 
There  has  been  discovered  recently,  not 
more  than  forty  minutes  from  the  bust- 
ling, commercial  centre  of  New  York,  a  .. — „  ,VU1IV.  twt<  ^rail  worKS 

man    whose    skill    in    metal    floriculture  entirely  from  memory,  using  no  model 

has  been  pronounced  by  critics  to  be  su-  w-   cf,,^;^    u:«    _U:.-.L     i^  6, 
perior   even    to   that   of    the  great    Van 
Boeckel. 


er  than  those  made  by  Van  Boeckel  and 
that  Cran  has  gone  very  much  closer  to 
nature  in  his  work.  Mr.  Cran  works 


O  __. 

his  object  closely,  fixes  it 
firmly  in  his  mind  and  then  begins  work 
at  the  forge.  When  he  began  to  do  this 


-ru     A         •  •       j     r    i.     f  r-  g  en  ne  De£an  to  do  thls 

The  American  wizard  of  the  forge  is     kind   of  work  he   used  ordinary  chain 
James  Cran,  of  Plamfield.  N.  J..  who  not     iron ;  now  he  has  adopted  Swedish  iron 
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which  is  more  elastic  and  malleable. 
Every  piece  illustrated  was  made  in  an 
ordinary  forge. 

It  is  an  interesting  sight  to  watch  this 
smith  make  a  rose.  He  first  fashions  the 
core  and  then  forges  the  smaller  petals, 
hammering  out  the  ends  flat  and  then 
placing  them  over  an  iron  block  contain- 
ing holes  of  various  sizes.  By  hammer- 
ing them  over  these  holes  they  are  hol- 
lowed out  until  they  resemble  little 
spoons. 

After  hollowing  out  the  four  petals  he 
grasps  the  iron  rosebud  in  a  pair  of 
tongs,  thrusts  it  into  the  fire  and  heats 
the  stems.  He  takes  it  out  of  the  fire 
and  hammers  the  stems  into  a  solid  mass 
with  the  flat  faced  hammer.  He  forms 
the  larger  petals  in  the  same  manner  and, 
after  having  thus  made  the  complete 
rose,  grasps  it  as  in  the  beginning,  with 
larger  tongs,  heats  it  again  and  finally 
places  it,  a  red  hot  glowing  mass,  form- 
ing a  beautiful  representation  of  the  gen- 
uine, natural  flower,  in  a  vise. 

The  smith  then  takes  a  device  shaped 
somewhat  like  a  screwdriver  and  opens 
the  outermost  petals  first,  then  in  a  less 
degree  the  inner  petals.  By  an  artistic 
twist  of  the  tweezers  he  gives  these  pet- 
als the  natural  looking  curl.  It  is  diffi- 
cult to  open  out  the  petals  without  break- 
ing them  off,  and  to  learn  to  do  this  re- 
quired considerable  patience  and  experi- 
ence on  the  part  of  the  smith. 

It  requires  about  135  minutes  to  make 
a  rose  such  as  has  been  described.  An 
attractive  spray  of  leaves  may  be  made 
in  about  half  an  hour. 

All  the  different  parts  of  the  flowers 
are  forged  separately,  and  the  veins  or 
radial  ribs  of  the  leaves  are  produced  by 
means  of  the  cross  peen  of  the  hammer. 


In  parts  of  the  West  where  trees  are 
scarce,  sage  brush  is  used  for  fuel.  In 
Nevada  the  large  main  stems  are 
trimmed  by. Indians  at  $3  a  cord  and 
delivered  to  the  user  at  about  $6.50. 
Sage  brush  burns  rapidly  and  is  rather 
dirty,  but  produces  good  heat. 


The  same  instrument,  when  slightly  tilt- 
ed and  when  the  blows  are  directed 
toward  the  outside  of  the  leaf,  produces 
the  serrated  edge  of  the  leaf.  The  piece 
from  which  the  leaf  is  made  is  first  held 
in  the  tongs  by  the  stem,  heated  and  flat- 
tened on  the  anvil.  The  centre  rib  in  the 
leaf  is  formed  by  having  that  part  lap 
over  the  anvil's  edge  while  the  artist  is 
flattening  the  leaf. 

A  rose  branch  thirteen  inches  high  and 
made  of  ninety-four  separate  pieces, 
which  required  thirteen  hours  to  make, 
excites  the  admiration  of  all  who  see  it. 

Mr.  Cran  began  his  apprenticeship  as 
a  blacksmith  in  Scotland  when  18  years 
of  age.  But  horse-shoeing,  repairing 
plows,  harrows  and  wagons  grew  monot- 
onous after  a  few  years,  and  Cran,  in 
looking  for  something  new  in  black- 
smithing,  had  the  good  fortune  to  get  em- 
ployment from  Mr.  James  Anderson,  the 
famous  maker  of  iron  golf  club  heads, 
of  Anstruther,  Scotland.  At  this  kind  of 
work  he  soon  became  an  expert  and  was 
successively  employed  by  several  of  the 
best-known  manufacturers  of  golf  irons 
in  Scotland. 

In  1896  he  came  to  the  United  States 
and  was  probably  the  first  man  to  make 
a  hand  forged  golf  club  in  this  country. 

After  a  few  years  devoted  to  this 
work,  he  started  out  to  follow  machine 
blacksmithing,  and  to-day  superintends 
the  most  intricate  and  exact  work  in 
forging  the  fine  products  of  one  of  the 
largest  machine  tool  concerns  in  the 
country. 

It  is  in  his  leisure  hours  that  he  him- 
self works  at  a  small  forge  which  he  has 
fitted  up  in  the  rear  of  his  home,  molding 
into  everlasting  beauty  wreaths  of  flow- 
ers that  defy  the  winter's  frost. 


losses  due  to  this  parasite  in  the  for- 
ests of  the  West,  where  it  counts  next 
to  fire  and  insects  in  the  amount  of 
damage  done. 


Those  familiar  with  the  eastern  mis- 
tletoe  only  have  no  idea  of  the  great 


Virginia  uses  more  wood  for  boxes 
and  crates  than  any  other  state,  fol- 
lowed by  New  York,  Illinois,  Massa- 
chusetts, and  California,  in  the  order 
named. 


The  Insurance  of  Arms 


By  Martin  Wells 


THE  sudden  precipitation  of  peace- 
ful Europe  into  a  trampled  field 
of  war,  last  August,  has  had  the  result 
of  raising  the  important  question  in 
the  United  States  as  to  whether  the 
country  is  in  any  kind  of  shape  to  meet 
a  possible  aggression  or  enforce  a  just 
demand  upon  another  power. 

There  is  a  great,  natural  advantage 
in  the  isolation  of  the  United  States, 
surrounded  as  it  is  on  practically  three 
sides  by  vast  expanses  of  salt  water 
and  on  the  north  by  the  practically  un- 
armed colony  of  a  friendly  nation.  This 
advantage  has  been  dinned  into  the 
ears  of  the  public,  taught  in  our  school 
books  and  generally  accepted-  at  a 
greater  value  than  its  worth;  in  addi- 
tion, there  is  a  strong  sentiment 
throughout  the  country  that  when  the 
time  comes,  a  nation  of  a  hundred  mil- 
lion can  surely  arm  and  with  the  vast- 
ness  of  its  numbers,  eventually  hurl  an 
invader  into  the  seas  across  which  he 
came. 

And  upon  what  is  this  last  belief 
founded?  Upon  past  victories  in  every 
war  in  which  the  country  has  been  en- 
gaged? 

It  is  not  a  fair  test.  In  all  its  his- 
tory, the  United  States  has  never  struck 
against  the  full  weight  of  a  great  coun- 
try. The  revolution  was  won  by  the 
American  farmers  and  colonists  fight- 
ing only  against  what  comparatively 
few  troops  England  could  spare  from 
European  fields.  India  held  her  atten- 
tion; France  held  it  and  the  guarding 
of  a  vast  empire  expanding  held  her 
forces  at  other  points. 

In  the  war  of  1812,  Wellington  need- 
ed every  man  and  every  ship  against 
the  power  of  Bonaparte,  and  only  a 
comparatively  small  force  of  the  red 
coats  marched  into  the  United  States. 
And  yet,  they  took  Washington  and 
burned  the  capitol ! 

The  Mexican  war  next  engaged  the 
armies  of  the  country.  The  enemy  had 
but  a  small  force,  poorly  equipped, 


poorly  armed  and  poorly  led,  and,  as 
wars  go,  it  was  but  a  small  war.  Again, 
it  is  no  test,  the  United  States  against 
Mexico. 

The  Spanish-American  war  found  us 
opposed  to  the  armies  of  a  great  coun- 
try fast  lapsing  into  obscurity  from  its 
past  glories.  And  it  found  us  grossly 
unprepared  in  men,  and,  what  was  more 
important,  arms  and  munitions.  Even 
our  troops  were  compelled  to  use  to  a 
certain  extent  the  deadly  black  powder 
which  served  to  indicate  the  position 
of  our  troops  to  the  Spanish  fire. 
Spain  was  by  no  means  a  powerful  foe. 

To  illustrate  from  another  angle, 
the  civil  war  was  a  great  war,  but  it 
was  between  factions  of  our  own  peo- 
ple— and  neither  side  was  prepared. 
Had  either  the  Union  troops  or  the 
Confederates  been  ready,  with  ample 
store  of  weapons  and  equipment,  de- 
spite the  lack  of  training,  that  side 
would  have  been  in  a  position  to  en- 
force its  will  at  an  early  date. 

Here  is  what  lack  of  preparedness 
cost  the  whole  country  as  a  result  of 
the  civil  war.  The  Union  losses  were 
349,994  dead.  Figures  are  not  avail 
able  for  the  other  side,  but  it  is  easily 
safe  to  assume  that  150,056  Confeder- 
ates died  in  the  war.  These  figures 
give  a  total  of  at  least  500,000  Ameri- 
can lives  sacrificed  upon  the  field  of 
battle  or  incident  to  it. 

At  the  average  age  of  these  young 
men  who  died  that  a  united  country 
might  be  firmly  welded,  it  is  safe  to  as- 
sume that  they  might  have  lived  for 
twenty  years — certainly  that  long  on 
the  average. 

To  be  modest  in  our  assumption, 
each  of  them  would  have  done  work  to 
the.  value  of  at  least  $500  a  year — very- 
modest — a  total  for  the  twenty  years 
they  might  have  averaged,  of  $10,000 
apiece.  Multiply  that  by  the  500,000 
who  might  have  lived,  and  the  result 
is  five  billions  of  dollars. 

In  addition,  the  war  cost  the  country 
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at  least  one  million  dollars  a  day  to 
feed,  clothe,  arm,  transport,  pay,  etc., 
the  forces.  This  totals  a  little  sum  of 
$1,500,000,000.  Added  to  the  other 
sum,  it  reaches  the  staggering  cost  to 
the  country  of  six  and  a  half  billion 
dollars,  to  say  nothing  of  the  distress 
and  destruction  from  which  part  of  the 
United  States  has  never  recovered. 

Now  this  staggering  cost  was  due  to 
the  fact  that  the  Federal  forces  were 
not  prepared  for  war.  Had  there  been 
an  efficient  army  susceptible  of  prompt 
expansion  to  a  fair  war  strength,  the 
South  would  have  been  overawed  or  a 
decisive  victory  early  in  the  conflict 
would  have  ended  it.  Instead,  it 
dragged  along  for  four  years,  the  first 
two  being  mainly  given  to  preparing 
for  war.  At  the  first  Bull  Run  it  was 


Time  was  when  the  geo- 
graphical  isolation  of  the 
United  States  could  be  de- 
pended on  for  protection 
against  aggressive  European 
powers.  Today,  with  the 
efficient  battleships  and 
transports  in  the  hands  of 
many  European  nations,  the 
three  thousand  odd  miles  of 
ocean  expanse  offers  but  a 
small  obstacle  in  the  way  of 
an  invasion. 


a  question  as  to  which  side  would  run 
first. 

But  any  possible  foe  of  the  country 
to-day  is  amply  prepared. 

The  United  States  far  tops  the  world 
to-day  in  wealth.  It  leads  with  one 
hundred  and  thirty  billions,  its  next 
competitor,  England,  trailing  along 
with  eighty  billions.  France  has  sixty- 
five  billions,  Germany  sixty,  Russia 
forty,  and  so  on  down. 

Our  treasure  house  is  not  very  well 
locked. 

We  are  only  supposing,  of  course, 
but  let  us  suppose  that  some  country, 
coming  out  of  the  present  great  war, 


finds  itself  with  a  magnificent  army 
and  navy  and  an  empty  treasury.  And, 
right  across  the  Atlantic,  is  the  richest 
country  in  the  world,  practically  unde- 
fended. 

Could  the  navy  stop  him  f  The  navy 
would  get  the  first  crack  at  him,  for 
the  seas  must  be  kept  clear  for  an 
enemy  to  maintain  a  line  of  communi- 
cations for  supplies  and  men  from  the 
home  land. 

The  naval  lessons  of  the  European 
war  to-day  teach  that  ships  of  short 
range  cannot  compete  with  ones  more 
modern.  Admiral  Craddock's  ships 
plunged  to  the  bed  of  the  Chilean  coast 
before  the  outranging  of  the  German 
ships.  The  heavier  guns  enabled  the 
Germans  to  keep  out  of  the  range  of 
the  English  gunfire  and  batter  their 
opponents  almost  at  leisure.  And  the 
tables  were  turned  off  the  Falkland 
Islands.  Two  British  battle-cruisers 
added  their  weight  to  the  lesser  Eng- 
lish ships  and  the  German  fleet  was 
sunk  by  the  same  process — outranging. 

To-day,  the  United  States  has  eight 
dreadnaughts  built  and  four  building. 
A  navy's  strength  is  measured  in  terms 
of  dreadnaughts,  on  the  same  prin- 
ciple of  range  and  weight  of  gunfire. 
England,  the  leader,  has  twenty  com- 
pleted, with  sixteen  building;  Ger- 
many, next  in  rank,  owns  thirteen 
built,  with  seven  more  nearing  com- 
pletion. 

But  the  point  is  that  lesser  nations, 
possible  foes,  have  a  building  pro- 
gramme under  way  which,  within  a 
comparatively  short  time,  will  relegate 
the  United  States  to  a  lower  place  in 
the  list.  In  lesser  ships  of  vital  im- 
portance, such  as  battle-cruisers,  cruis- 
ers, destroyers  and  submarines,  the 
navy  of  our  country  is  sadly  behind,  as 
shown  by  the  official  records.  And  yet 
we  have  a  sea  coast  far  greater  than 
that  which  any  other  country  has  to 
protect. 

A  foreign  foe  may  not  land  troops  in 
force  in  America  until  our  navy  is  de- 
feated. And,  as  dreadnaughts  only 
count,  it  is  seriously  to  be  doubted  if 
we  could  hold  off  the  fleet. 

If  victory  is  denied  our  fleet,  there 
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are  a  thousand  points  on  the  coast  at 
which  an  enemy  may  land;  say  some- 
where on  the  New  England  coast.  The 
enemy  would  strike  with  the  speed  of 
lightning  and  it  would  be  utterly  im- 
possible with  the  small  regular  force  in 
the  United  States,  augmented  by  the 
National  Guard,  to  mobilize  in  time 
and  in  sufficient  force  to  check  the  ad- 
vance upon  New  York,  for  that  city 
would  surely  be  attacked  from  the  land 
side. 

With  finance  paramount  in  this 
country,  it  is  not  difficult  to  foresee 
the  result  of  the  capture  of  New  York. 
From  the  narrow  canyon  of  Wall 
street,  terms  of  peace  would  be  dic- 
tated— and  they  would  probably  be 
agreed  to.  And  the  price  of  peace 
would  certainly  be  gold,  running  into 
the  billions. 

Rifles  cannot  be  built  in  a  day;  nor 
field  guns,  equipment,  air  craft  and  the 
all-important  ammunition.  Roused  by 
invasion,  the  men  of  the  land  would 
flock  to  the  colors — but  there  would  be 
nothing  to  place  in  their  hands,  because 
arms  had  not  been  provided  before- 
hand. 

The  business  man  insures  his  life 
and  his  plant  against  fire.  Each  one 
would  regard  it  as  poor  business  to  fail 
to  do  so.  Yet,  lulled  to  a  false  secur- 
ity, the  American  business  man  does 
not  insist  that  the  same  precautions  he 
takes  individually  be  taken  by  the  na- 
tion to  preserve  his  honor,  his  business 
and  his  home! 

There  is  a  huge  disparity  between  the 
stupendous  cost  of  war  and  the  cost  of 
the  relatively  small  insurance  premium 
paid  for  preparedness — an  efficient  and 
ample  navy,  guns,  equipment,  ammuni- 
tion and  a  trained  nucleus  of  men,  for 
expansion  to  war  strength ! 

No  man  wishes  war,  if  he  has  even 
the  vaguest  appreciation  of  its  terrors, 
its  sorrows  and  its  awful  price  in 
blood,  treasure  and  national  humilia- 
tion for  the  vanquished.  But  the  fact 
that  it  is  not  welcome  will  never  pre- 
vent its  coming.  No  one  supposes  that 
the  masses  of  the  European  countries 
which  are  now  plunged  in  war  were 
willing  that  their  families  should  be 


subjected  to  the  affliction  which  must 
result  to  hundreds  of  thousands,  nay, 
millions.  And  the  nation  is  founded 
upon  the  home. 

And,  furthermore,  no  man  can  speak 
for  a  country,  whether  republic,  mon- 
archy or  loose  confederation.  Each 
and  every  one,  to  give  a  just  answer  to 
the  question,  must  think  the  matter 
out  for  himself. 

War  is  practically  unavoidable  in 
the  present  scheme  of  world  organiza- 
tion and  policies.  And,  as  each  man 
nurses  at  least  a  spark  of  regard  for 
the  country  which  has  borne  him  or  is 
of  his  adoption,  he  is,  underneath, 
jealous  for  its  prestige  and  success. 
But  regrets,  after  a  defeat,  are  power- 
less to  remove  the  stiag. 


Military  preparedness 
does  not  necessarily 
mean  that  a  nation  has  mili- 
tary and  conquering  aspira- 
tions. Nor  does  it  follow 
that  a  nation  so  prepared  is 
more  easily  led  into  war 
with  its  neighboring  powers, 
but  quite  on  the  contrary  an 
efficient  system  of  defense 
is  no  invitation  for  an  at- 
tack. 


An  adequate  appropriation  for  a 
navy,  guns  and  equipment,  can  easily 
be  spared — so  much  more  easily  than 
is  the  case  with  any  other  power.  The 
correct  sense  of  security  which  must 
result  will  do  far  more  to  increase  pros- 
perity by  the  very  insurance  against 
molestation  and  the  ability  to  main- 
tain principles  of  honor,  than  the  com- 
paratively small  saving  effected  by  an 
unsound  niggardliness  in  the  expendi- 
ture of  national  moneys,  wherein  an 
impotent  force  for  defense  is  main- 
tained. In  case  of  defeat,  the  present 
force  would  be  a  dead  loss. 

Let  each  man  think  it  out  for  him- 
self—and act. 


Mirror    Searchlight. 


Steam-Electric   S&dimtor. 


Motor   Wheel   for   Bityole. 


Recent  and  Improved  Devices 


Mirror  Searchlight 

.A  combination  of  an  electric  search- 
light and  a  diminishing  mirror  has  re- 
cently been  placed  on  the  market.  The 
device  serves  the  double  purpose  of  an 
adjustable  searchlight  at  night  and  in 
the  day  time  a  mirror  for  making  vis- 
ible vehicles  approaching  from  the  rear. 
The  illustration  shows  this  device  which 
comes  equipped  with  all  the  necessary 
brackets  and  wiring  attachments  so  that 
the  lamp  may  be  installed  on  a  car  in  a 
few  minutes'  time.  The  switch 'is  in  the 
handle  of  the  lamp  so  that  the  driver  can 
turn  the  light  on  and  off  as  desired  with- 
out interfering  with  the  other  lights. 
The  lamp  can  be  prepared  for  emer- 
gency service  by  wiring  it  direct  to  the 
battery. 

The  lamp  embodies  many  conven- 
iences, among  which  may  be  mentioned 
an  adjustable  bracket  which  automatical- 
ly locks  at  any  angle  desired,  and  a  de- 
tachable back  reflector  so  that  the  lamp 
bulb  may  be  removed  and  replaced  in  the 
reflector  without  fingering  or  soiling  the 
highly  polished  surface. 


Steam-Electric  Radiator 

The   electrical   steam  radiator   is   the 

latest  contribution  to  the  heating  field. 

The   device   utilizes   the   heat   radiating 

characteristics  of  the  steam  radiator  and 


the  steam  is  produced  within  the  heating 
unit  through  a  system  which  is  simplic- 
ity itself.  To  all  outward  appearances, 
the  device  resembles  an  ordinary  steam 
radiator.  In  the  bottom  water  way  of 
the  radiator  is  placed  a  tube  and  within 
this  tube  is  inserted  another,  some  three- 
sixteenths  of  an  inch  smaller.  A  re- 
sistance coil,  properly  insulated,  is  in- 
closed within  the  smaller  tube.  In  the 
radiator  is  placed  a  small  quantity  of 
water — from  one  and  one-half  to  three 
quarts,  according  to  the  size  of  the  radi- 
ator. The  water  reaches  the  inner  tube 
containing  the  heating  coil  through  an 
opening  in  the  larger  tube.  As  soon  as 
the  current  is  turned  on,  the  thin  film  of 
water  becomes  heated  and  circulation 
commences. 


Motor  Wheel  for  Bicycle 

The  application  of  a  gasoline  motor 
to  an  ordinary  bicycle  is  not  new,  but  it 
is  extremely  doubtful  if  many  of  the  at- 
tachments of  this  nature  are  of  much 
practical  value.  As  a  rule  the  attach- 
ment involves  some  more  or  less  serious 
and  expensive  change  in  the  frame  of 
the  bicycle.  The  motor  wheel  illustrated 
herewith,  on  the  other  hand,  is  quite  a 
departure  from  the  conventional  attach- 
ments of  this  nature  as  it  comprises  a 
complete  power  unit  in  itself  and  re- 
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Porcelain    Strain   Insulator, 


New   Washing   Machine. 


Improved  Come-Along. 


quires  no  changes  whatever  in  the  frame 
of  the  bicycle  for  its  successful  attach- 
ment and  use.  The  power  plant  con- 
sists of  a  small  gasoline  motor  mounted 
in  a  substantial  frame  which  is  carried 
on  a  rubber  tired  wheel  that  serves  as 
the  driver.  Above  the  wheel  is  mounted 
the  gasoline  tank.  A  glance  at  the  illus- 
tration will  show  that  the  device  is  en- 
tirely self-contained  and  that  it  is  at- 
tached quite  easily  by  means  of  clamps 
to  the  framework  of  the  bicycle,  of 
which,  however,  it  is  quite  independent. 

Porcelain  Strain  Insulator 

A  porcelain  strain  insulator  that  is 
said  to  be  very  good  for  antenna  work 
is  shown  in  the  illustration.  An  impor- 
tant feature  of  the  insulator  is  found  in 
the  fact  that  should  it  break,  the  wire 
will  still  be  supported.  The  design  is 
such,  however,  that  a  fracture  of  the  in- 
sulator is  highly  improbable  and  its  me- 
chanical strength  is  of  a  high  order.  An- 
other important  feature  is  the  extremely 
low  electrostatic  capacity  of  the  insu- 
lator. It  is  made  in  three  sizes,  3^/2.  5 
and  6j^  inches  in  length. 


New  Washing  Machine 
The  aim  in  designing  the  electrically 
driven  washing  machine  shown  in  the 
illustration  was  to  insure  absolute  safety 
even  to  the  most  careless  operator. 
There  are  no  chains  or  belts  to  catch  the 
fingers  or  clothes  and  every  moving  part 
is  enclosed.  The  wringer  is  so  arranged 
that  it  is  impossible  to  get  the  fingers 
caught  in  the  rolls,  thus  making  acci- 


dents from  this  source  impossible. 

The  machine  is  driven  by  a  small  mo- 
tor which  can  run  both  washer  and 
wringer  at  the  same  time.  Two  switches, 
one  for  the  washer  and  the  other  for 
the  wringer,  control  the  operation  of  the 
machine. 

Ordinarily,  the  body  of  the  machine  is 
made  of  galvanized  steel  and  the  cylin- 
der of  maple,  but  if  desired  a  copper 
body  and  cylinder  can  also  be  furnished. 
A  special  feature  of  the  design  is  the 
limitation  of  the  width  so  that  the  ma- 
chine will  pass  through  a  25-inch  door. 


Improved  Come-Along 
A  new  type  of  come-along  or  cable 
clamp  has  recently  made  its  appearance 
on  the  market.  This  clamp  presents  sev- 
eral features  of  interest,  among  which 
is  the  fact  that  it  can  handle  cable  up  to 
Y$  inch  in  diameter;  in  fact,  the  device 
is  said  to  be  the  outgrowth  of  a  demand 
for  a  clamp  to  accommodate  a  cable 
larger  than  YZ  inch  in  diameter. 

The  body  and  handle  of  the  clamp  are 
of  steel  forging  and  the  eccentric  is  of 
hardened  tool  steel.  The  most  interest- 
ing feature  of  the  construction  is  the  ad- 
dition of  a  swing  latch  which  engages 
with  the  stud  on  the  lower  jaw,  thus  cen- 
tralizing the  pressure  on  the  cross  bolt 
which  is  made  of  turned  steel  of  great 
strength. 


A  solution  of  ammonia  and  alcohol 
will  serve  to  remove  lacquer  or  varnish 
from  metal. 


213 


Motor    Driven    Dishwasher. 


Cable  Testing:   Ammeter. 


Wire    Connecting-   Flieri. 


Motor  Driven  Dishwasher 

It  is  inevitable  that  the  motor  driven 
dishwasher  will  become  as  important 
an  electric  utility  as  the  washing  ma- 
chine or  vacuum  cleaner.  Many  wom- 
en who  do  their  own  work  employ 
others  to  take  care  of  the  laundry  or 
housecleaning,  but  nearly  all  do  their 
own  dishwashing  three  times  a  day. 

The  illustration  shows  the  appear- 
ance of  the  internal  construction  of  a 
new  dishwasher  that  is  designed  to  re- 
lieve the  housewife  of  this  disagreeable 
task.  The  dishes  are  placed  in  wire 
trays,  the  container  partly  filled  with 
hot  water  and  soap  added.  At  the  bot- 
tom of  the  container  is  a  dasher  which 
is  rotated  rapidly  by  a  small  electric 
motor  and  which  forces  the  water  up 
between  and  over  the  dishes,  washing 
them  thoroughly  in  a  few  minutes. 
The  dishes  are  not  merely  sprayed  but 
are  swept  by  solid  waves  of  hot  water. 
Since  the  trays  do  not  move,  there  is 
no  danger  of  breaking  the  dishes.  The 
bottom  of  the  container  is  conical  in 
shape  so  that  drainage  is  perfect.  The 
washer  is  supplied  for  wall  mounting 
as  shown  or  for  portable  use.  It  is 
manufactured  in  three  sizes  for  home, 
restaurant  and  hotel  use. 


Cable  Testing  Ammeter 
A  new  cable  testing  ammeter,  de- 
signed to  measure  the  current  passing 
through  a  cable  without  either  disturb- 
ing same  or  opening  the  circuit,  has 
recently  been  introduced.  This  instru- 
ment, an  illustration  of  which  appears 
on  this  page,  can  be  prepared  for  im- 


mediate use  by  removing  the  "U" 
shaped  iron  strap,  placing  the  conduc- 
tor within  the  loop  of  same  and  rein- 
stalling the  strap  to  the  instrument 
terminals.  When  the  key  is  pressed, 
the  instrument  will  indicate  the  value 
of  the  current  flowing  in  the  enclosed 
conductor. 

The  instrument  resembles  in  prin- 
ciple those  of  the  D'Arsonval  type  ex- 
cepting that  the  permanent  magnet  is 
displaced  by  the  detachable  iron  loop 
and  the  moving  coil  circuit  is  energized 
by  a  small  auxiliary  battery.  It  will 
readily  be  seen  that  when  the  iron  loop 
encloses  a  conductor  carrying  current, 
the  flux  in  the  magnetic  circuit  of  the 
instrument  will  be  proportional  to  the 
current  flowing  in  the  conductor  and 
as  the  moving  coil  is  energized  by  a 
separate  current  of  constant  value,  the 
deflections  of  the  pointer  on  the  scale 
will  be  proportional  to  the  current 
flowing  in  the  enclosed  conductor. 


Wire  Connecting  Pliers 

An  interesting  contribution  to  the 
field  of  electricians'  tools  is  seen  in  the 
novel  wire  connector  illustrated  on 
this  page.  It  will  be  noted  that  the 
connector  resembles  a  pair  of  ordinary 
pliers  of  substantial  design  with  the 
addition  of  a  wing  nut  on  a  swivel  bolt 
at  the  nose  of  the  tool  to  hold  the  jaws 
tightly  together  after  the  twisted  joint 
of  wire  has  been  inserted.  This  feature 
makes  it  necessary  to  use  only  one 
hand  in  gripping  the  wire  even  though 
it  be  of  steel  and  quite  heavy.  In  fact, 
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Hand  Lamp  Attachment 


Measured  Service  Meter  for  Tele- 
phone. 


Ingenious  Lighting  Fixture. 


the  tool  illustrated  is  fitted  with  holes 
to  take  wires  of  Nos.  8,  10,  12,  and  14 
gauge. 

The  connector  is  designed  for  use 
with  any  of  the  standard  sleeve  con- 
nectors so  popular  with  linemen  at  the 
present  day.  Obviously  it  should 
'prove  a  boon  to  the  wireman  and  in 
examining  the  device,  one  is  tempted 
to  reiterate  the  old  story,  "Why  has 
no  one  thought  of  it  before?" 


Hand  Lamp  Attachment  for  Dry  Cell 
Among  the  several  attachments  de- 
signed to  convert  a  dry  cell  into  a  hand 
lantern,  probably  none  is  simpler  in  de- 
sign and  withal  more  effective  than  that 
illustrated  herewith.  The  device  is  sim- 
plicity itself  and  it  consists  essentially  of 
a  frame  and  handle  of  metal  strip  so 
formed  that  it  may  be  clamped  to  the  top 
of  a  dry  cell  of  standard  size  by  means 
of  the  binding  posts,  thus  accomplishing 
the  double  purpose  of  making  the  elec- 
trical connection  and  mechanical  support 
at  the  same  time.  Attached  to  the  frame 
is  a  reflector  carrying  a  small  tungsten 
lamp  and  a  lens  to  direct  the  rays  in  the 
desired  direction.  A  push  button,  also 
incorporated  within  the  frame,  enables 
the  user  to  turn  the  light  on  and  off  at 
will. 


Measured  Service  Meter  for  Telephone 

As  the  result  of  several  years  of  ex- 
perimental work,  the  manager  of  an  in- 
dependent telephone  company  has  pro- 
duced a  telephone  service  meter  system 


which,  in  the  opinion  of  a  number  of 
prominent  telephone  men,  is  both  prac- 
tical and  of  great  merit.  The  device, 
which  is  intended  to  register  the  calls 
made  from  the  instrument  upon  which 
it  is  installed,  is  in  actual  operation  in  a 
Pennsylvania  city,  and  enables  telephone 
subscribers  to  keep  a  check  on  their 
calls. 


Ingenious  Lighting  Fixture 
A  lighting  fixture  intended  for  use  in 
hotel  sample  rooms  has  recently  been 
introduced  on  the  market.  The  distinc- 
tive feature  of  the  device  is  its  portabil- 
ity and  ease  of  attachment  to  various 
parts  of  the  wall  from  which  it  is  sus- 
pended on  a  bracket.  As  the  illustration 
shows,  the  lamp  socket  is  swung  out 
from  the  wall  at  any  point  desired,  and 
for  its  attachment  the  base  of  the  sup- 
porting bracket  is  inserted  in  a  wall 
pocket,  any  number  of  which  may  be 
located  in  various  parts  of  a  room.  The 
device  is  very  useful  in  the  household 
in  connection  with  reading  lights  over  a 
bed,  side  table,  etc. 

Its  most  prominent  use,  however,  is 
for  the  lighting  of  hotel  sample  rooms 
and  its  design  is  the  result  of  a  demand 
on  the  part  of  hotel  managements  for 
a  ready  means  of  properly  lighting  the 
bedrooms  of  hotels  for  the  peculiar  re- 
quirements of  this  class  of  work  and  at 
the  same  time  to  provide  a  fixture  that 
can  be  removed  quickly  and  easily  with- 
out leaving  any  disfiguring  marks  on  the 
walls  of  the  room. 


Recording  a  Plant's  Emotions 


By  Basanta  Koomar  Roy 


the  medium  of  the 
X  electric  current  a  Hindu  scien- 
tist has  recently  startled  the  world  by 
proving  that  plants  have  temperaments 
and  that  in  many  ways  they  have  the 
characteristics  of  human  beings.  The 
scientist,  Jagadis  Chunder  Bose,  pro- 
fessor in  the  Calentta  University  of 
India,  is  now  lecturing  before  the  vari- 
ous academies  of  science  and  in  the 
leading  American  universities.  Pre- 
vious to  this  he  has  appeared  before 
learned  bodies  in  Europe. 

Bose  utilizes  electricity  to  make 
plants  express  their  feelings,  or 
"speak,"  as  it  were.  His  researches  in 
plant  life  have  been  classed  by  eminent 
scientists  of  Europe  and  America  as 
something  that  may  be  favorably 
"compared  with  the  works  of  the  mas- 
ters of  the  historic  past." 

Philosophy  claims  that  life  is  one 
and  that  it  permeates  both  the  organic 
and  inorganic  worlds.  The  life  in  min- 
erals, the  life  in  plants,  and  the  life  in 
animals  are  identical.  The  difference 
is  that  of  degree  of  development  and 
expression,  and  not  of  kind.  The  phil- 
osophers' intuitive  claim  cannot  always 
be  accepted  as  true  until  science  has 
proved  it  to  be  so.  It  is  doubtful  if 
any  other  man  has  proved  this  unity 
of  life  by  accurate  scientific  methods 
to  such  a  great  extent  as  Dr.  Bose. 

The  eminent  plant  physiologists  of 
Europe  claimed  that  the  response  in 
plants  was  not  a  true  excitation,  but 
was  a  hydro-mechanical  blow.  Dr.  Bose 
has  conclusively  proved  the  fundamen- 
tal unity  in  the  response  of  plant  and 
animal.  And  it  has  been  done  by  spe- 
cially invented  mechanical  devices  that 
make  the  plant  itself  prove  it  by  writ- 
ing on  a  plate  the  story  of  its  own  life. 

Hit  an  animal  and  it  feels  the  pain, 
trap  an  animal  and  it  shows  its  dis- 
pleasure and  tries  to  escape,  drug  an 
animal  and  it  is  affected  according  to 
the  property  of  the  drug.  Do  plants 
react  under  similar  circumstances? 


No,  we  are  sure  to  say.  "But  wait  a 
minute,"  says  Dr.  Bose,  "don't  jump 
to  conclusions.  It  is  risky.  Look  here, 
by  my  machines  I  have  made  the  plant 
exhibit  many  of  the  activities  which 
we  have  been  accustomed  to  associate 
only  with  animal  life." 

Dr.  Bose  proves  his  statement  by 
means  of  his  unique  machine  called  the 
"Resonant  Recorder."  A  description 
of  this  machine  may  be  quoted  from 
Dr.  Bose's  Friday  Evening  Discourse 
delivered  at  the  Royal  Institution  in 
May  last:  "The  principle  of  my  reson- 
ant recorder  depends  on  sympathetic 
vibration.  If  the  strings  of  two  violins 
are  exactly  tuned,  then  a  note  sounded 
on  one  will  cause  the  other  to  vibrate 
in  sympathy.  We  may  likewise  tune 
the  vibrating  writer  V,  with  a  reed  C. 
Suppose  the  reed  and  the  writer  are 
both  tuned  to  vibrate  a  hundred  times 
per  second.  When  the  reed  is  sounded 
the  writer  will  also  begin  to  vibrate  in 
sympathy.  In  consequence  of  this  the 
writer  will  no  longer  remain  in  contin- 
uous contact  with  the  recording  plate, 
but  will  deliver  a  succession  of  taps  a 
hundred  times  in  a  second.  The  record 
will  therefore  consist  of  a  series  of 
dots,  the  distance  between  one  dot  and 
the  next  representing  one-hundredth 
part  of  a  second.  With  other  recorders 
it  is  possible  to  measure  still  shorter 
intervals.  It  will  now  be  understood 
how,  by  the  device  of  the  resonant  re- 
corder, we  not  only  get  rid  of  the  error 
due  to  friction,  but  make  the  record  it- 
self measure  time  as  short  as  may  be 
desired.  The  extraordinary  delicacy  of 
this  instrument  will  be  understood 
when  it  is  noted  that  by  its  means  it 
is  possible  to  record  a  time-interval  as 
short  as  the  thousandth  part  of  the  du- 
ration of  a  single  beat  of  the  heart." 

By  means  of  the  recorder  a  plant  au- 
tomatically records  how  it  is  affected 
by  cloud  or  sunshine,  by  rain,  drought 
or  drugs.  The  internal  story,  rather 
the  mind,  of  a  plant  can  never  be 
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studied  by  human  vision,  but  it  has 
been  made  visible  by  machines  invent- 
ed by  human  mind — the  mind  of  a  sci- 
entific man  from  mystic  India. 

Is  the  plant  equally  excitable  at  all 
hours  of  the  day  and  night  ?  When  cer- 
tain plants  close  their  leaflets,  it  is 
poetically  claimed  that  they  have  gone 
to  sleep.  But  Dr.  Bose  claims  that 
these  "movements  are  brought  about 
by  variation  of  turgor  and  have  noth- 
ing whatever  to  do  with  true  sleep,  for 
similar  closure  of  leaflets  takes  place 
under  precisely  opposite  condition  of 
strong  light."  But  by  taking  auto- 
matic records  of  its  daily  diary,  the 
sJeeping  hours  of 
the  plants*  have 
been  detected  by 
Dr.  Bose.  Speak- 
ing before  the  Co- 
lumbia University 
in  early  December, 
1914,  Dr.  Bose 
claimed  that  plants 
were  like  extreme- 
ly fashionable 
ladies  that  kept 
very  late  hours  at 
night  and  fell 
asleep  at  the  early 
hours  of  the  morn- 
ing. A  plant 
makes  up  for  its 
late  hours  by  grad- 
ually waking  up  by 
noon.  It  remains 
in  a  condition  of 
uniform  sensibility 
all  the  afternoon. 

The  plant,  like  the  animal,  is  injuri- 
ously affected  by  impure  air.  It  is  a 
superstition  to  think  that  plants  flour- 
ish in  carbonic  acid  gas.  Dr.  Bose  has 
taken  records  that  go  to  prove  that  it 
is  suffocated  in  carbonic  acid  gas,  just 
as  human  beings  are.  The  effect  is, 
of  course,  modified  in  sunshine  by 
"photosynthesis."  Ozone  makes  the 
plant  thrive,  but  renders  it  easily  ex- 
citable. Sulphuretted  hydrogen  is  fa- 
tally injurious  to  the  plant.  Chloro- 
form has  the  same  effect  on  the  plant 
as  on  a  human  being.  "The  ludic- 
rously unsteady  gait,"  says  Dr.  Bose, 


"of  the  response  of  a  plant  under  alcohol 
could  be  effectively  exploited  in  a 
temperance  lecture." 

As  in  life,  so  in  death,  the  plant 
shows  similar  signs  of  decreasing  vi- 
tality, and  then  conies  a  moment  in  the 
life  of  the  plant  when  it  refuses  to  re- 
spond to  excitation.  As  in  man,  so  in 
the  plant  a  spasm — the  contractile 
spasm  of  death — passes  through  every 
fibre  of  its  being.  This  spasm  is  ac- 
companied by  an  electrical  spasm  as 
well.  "In  the  script  of  the  death  re- 
corder" (another  of  Dr.  Bose's  inven- 
tions) "the  line  that  up  to  this  point 
was  being  drawn,  becomes  suddenly  re- 
versed and  then 


"Eeionant   Recorder' 
to    Record   the 


ends.  This  is  the 
last  answer  of  the 
plant."  Thus  the 
plant  dies  and 
long  after  this  it 
begins  to  wither 
and  show  outward 
signs  of  death. 

Thus  Dr.  Bose, 
who  combines  in 
his  mental  make  up 
the  ideals  and  the 
culture  of  both  the 
East  and  West, 
proves  the  heart 
beats  of  the  plant, 
with  all  its  tales  of 
joys  and  sorrows, 
of  diseases,  disap- 
pointments and 
death  —  conditions 
that  affect  the  ani- 
mal world  from  the  cradle  to  the  grave. 
The  message  of  Dr.  Bose's  researches 
is :  This  world  is  pulsating  with  life — a 
life  that  is  one  and  indivisible. 

A  SHOWER  BATH  SPRAY  CAR- 
RIED IN  THE  VEST  POCKET 

A  Calif ornian  named  D.  S.  Rock- 
well, who  makes  his  home  in  Berkeley, 
has  been  surprising  his  friends  with  a 
new  kind  of  shower  bath,  one  that  may 
be  carried  in  the  vest  pocket  or  in  a 
lady's  handbag.  This  useful  and  curious 
article  is  constructed  of  nickel-plated 
brass  tubing  and  a  cork.  The  tubing  is 
bent  something  in  the  manner  of  a  fish- 


'   Apparatus  that  is  Employed 
ie    Emotions   of   Plants. 
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hook  and  inserted  into  the  cork  through 
a  hole  in  the  center,  with  a  round  plate 
to  keep  it  from  slipping.  The  tube  is 
flattened  at  the  end  with  a  narrow  slit 
about  half  an  inch  long  cut  in  it.  This 
slit  is  what  causes  the  water  to  spray. 
Whenever  the  tired  and  dusty  traveler 
desires  to  cool  and  refresh  himself  with 
a  shower,  he  need  not  be  discouraged  by 
finding  that  there  is  no  shower  bath  in 
the  home  he  is  visiting  or  the  small-town 
hotel.  The  convenient  little  attachment 
is  instantly  fitted  into  any  faucet  in  bath 
tub  or  lavatory,  and  the  water  turned  on. 


make  contact  with  the  wire  of  the  cir- 
cuit to  be  tested.  The  incandescent  bulb 
may  also  be  used  as  a  trouble  lamp  for 


Simple    Shower    Bath    Attachment    that    may    be 
Carried  In   the  Pocket. 


A  good  sized  spray  is  the  result,  and 
while  not  as  powerful  as  the  regular 
shower,  it  is  delightful  when  the  traveler 
is  hot  and  fatigued  from  his  journey, 
yet  despises,  as  many  Americans  do,  the 
tub  so  dear  to  the  Englishman's  heart. 
The  cork  is  cut  tapering  to  wedge  into 
the  faucet. 


Handy  Testing  Outfit 
In  the  accompanying  illustration  is 
shown  a  circuit  tester  of  useful  design. 
The  outfit  comprises  an  attachment  plug, 
several  feet  of  flexible  cord,  a  connec- 
tion case  containing  sockets  in  which 
plugs  are  inserted  to  form  various  con- 
nections, an  incandescent  lamp  to  serve 
as  a  signal,  and  a  special  contact  piece 
in  an  insulated  handle  with  which  to 


Different  Parts  of  a  Handy  Circuit  Tester. 

use  in  places  that  would  be  inaccessible 
to  the  ordinary  bulb. 

Battery  Table  Lamp 
There  is  a  large  demand  from  rural 
districts   where   electric   current   is   not 
available  for  battery  lamps  of  a  practical 
design. 

A  table  lamp  designed  for  use  with 
battery  current  has  recently  been  placed 
upon  the  market.  The  lamp  comprises 
a  standard  attached  to  a  wide,  decorated 
base.  Through  the  base  and  standard  a 
silk  covered  flexible  wire  runs  down  to 
the  battery  box  which  holds  four  dry 
cells.  The  small  incandescent  bulb  is 
placed  within 

_  a    reflector    of 

ingenious  de- 
sign  which 
c  o  n  c  e  n  - 
trates  the  rays 
of  light  in  such 
a  way  as  to  in- 
crease the  use- 
f  u  1  candle- 
power  of  the 
d  i  m  i  n  u  - 
tive  bulb.  The 
complete  unit 
i  s  especially 
adapted  for  use 
as  a  reading  or 
shaving  lamp 
and  a  swivel 
joint  makes  it 
possible  to  turn 
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Electrician's  Blow  Torch 
The  drawing  illustrates  a  blow  torch 
that  may  be  made  by  the  amateur  work- 
man out  of  materials  to  be  found  in  the 
average  workshop.  The  torch  consists 
essentially  of  a  large  receiver  or  cylin- 
der for  the  air  and  within  this  cylinder 
a  much  smaller  one,  shown  at  B  in  the 
drawing,  to  hold  the  fuel  which  may  be 
either  alcohol  or  kerosene. 

The  outside  cylinder  is  formed  by  roll- 
ing up  a  piece  of  sheet  copper  7  x  u 
inches  and  securing  at  the  seam  with  sol- 
der. Heads  of  sheet  copper  are  fitted  to 
top  and  bottom.  The  bottom  of  the  cyl- 
inder may  be  permanently  closed  as  soon 
as  the  copper  forming  the  wall  has  been 
bent  to  shape.  The  top  of  the  cylinder, 
however,  should  be  left  open  in  order 
that  the  smaller  cylinder  B,  together 
with  the  air  inlet  and  outlet  tubes  C  and 
D,  may  be  fitted  in  place.  The  smaller 
cylinder  is  2  inches  in  diameter  and  3 
inches  long,  closed  at  the  bottom.  The 
top  of  the  small  cylinder  is  soldered  to 
the  lid  of  the  large  cylinder  after  the 
wick  holder  F  and  its  collar  E  have  been 
secured  in  place.  The  collar  E  is  a  short 
piece  of  pipe  about  i  inch  in  length  and 
y$  inch  in  diameter,  while  the  piece  F  is 
about  3>^  inches  long  and  of  a  diameter 
that  will  permit  it  to  slide  through  the 
collar  E.  The  latter  is  soldered  to  the 
cover  of  the  cylinder  in  order  that  the 
piece  F,  which  carries  a  wick,  may  be 
removed  quite  readily  to  permit  the  fuel 
to  be  poured  into  the  small  cylinder.  Care 
should  be  taken  to  see  that  there  is  no 
leak  from  the  small  can  to  the  large  one. 
The  air  inlet  C  is  a  piece  of  %  inch 
copper  tubing  about  20  inches  long  and 
bent  at  one  end  into  a  circular  form  to 
add  mechanical  strength  when  it  is  fitted 
into  the  large  cylinder,  as  shown  by  the 


dotted  lines.  After  being  passed  through 
a  hole  in  the  top  of  the  cylinder  and 
carefully  soldered  in  place,  its  upper  end 
is  to  be  bent  to  a  right  angle  and  the 
valve  G  screwed  on  the  threaded  end. 
The  next  operation  is  to  insert  and 


fasten  with  solder  the  air  jet  D  which 
is  a  piece  of  Y^  inch  copper  tubing  bent 
to  a  right  angle  and  plugged  in  its  end 
with  a  short  piece  of  rod  of  suitable  di- 
ameter. A  1/32  inch  hole  drilled 
through  the  plug  forms  the  jet.  The 
torch  may  be  completed  by  soldering  the 
top  of  the  cylinder  in  place. 

To  operate  the  device  the  fuel  cham- 
ber B  is  partly  filled  with  alcohol  or 
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kerosene,  preferably  the  former,  the 
wick  lighted  and  air  pressure  from  the 
mouth  applied  to  the  rubber  tubing  at- 
tached to  G.  The  torch  will  send  out  a 
hot  blue  flame  from  2  to  4  inches  in 
length,  according  to  the  value  of  the  air 
pressure  in  the  large  cylinder. 
Contributed  by 

CHAS.  E.  DIMICK. 


To  Melt  Babbitt  Quickly 

If  at  any  time  the  busy  workman  de- 
sires to  melt  a  small  quantity  of  bab- 
bitt, lead  or  other  metals  having  a  com- 


paratively low  melting  point,  he  will 
find  that  by  employing  the  method  sug- 
gested herewith,  he  will  save  both  time 
and  fuel.  The  amount  of  material  it  is 
desired  to  melt  is  placed  in  a  ladle  or 
other  container  and  the  flame  of  a  gaso- 
line torch  forced  directly  upon  the  sur- 
face of  the  metal  to  be  melted. 
Contributed  by 

B.  W.  VERNE. 


A  Simple  Circuit  Breaker 
This  little  circuit  breaker  is  intended 
to  automatically  break  the  circuit  in 
charging   storage  batteries  when   the 


voltage  of  the  dynamo  falls  below  a 
predetermined  point.  The  breaker 
consists  of  a  small  electromagnet  A 
connected  in  series  with  battery,  dyn- 
amo and  a  single  pole  knife  switch,  a 
pivoted  bar  C  carrying  a  movable 


weight  D  and  so  arranged  that  when 
the  proper  amount  of  current  is  pass- 
ing through  the  magnet  A,  the  pivoted 
bar  is  held  against  the  magnet.  When 
the  voltage  lowers  beyond  a  certain 
degree  the  magnet  releases  the  bar 
which  swings  on  its  pivot  and  opens 
the  switch  B.  By  sliding  the  weight 
back  and  forth  on  the  bar  C,  the 
breaker  may  be  adjusted  to  operate  on 
various  values  of  current.  As  the  mag- 
net is  placed  in  series  with  the  circuit, 
its  winding  should  be  of  comparatively 
coarse  wire  of  low  resistance. 
Contributed  by 

A.  H.  WAYCHOFF. 


A  Blow  Pipe 

A  very  useful  tool  in  the  shop  is  the 
blow  pipe,  although  this  tool  in  its  usual 
form  is  cumbersome  and  unwieldy  for 
fine  work.  The  blow  pipe  suggested  in 
the  present  contribution  has  the  advan- 
tage of  being  small  and  light,  and  it  will 
enable  the  worker  to  direct  a  fine,  hot 


Brass  p/pe 


flame  into  places  where  previously  only 
a  jeweler's  soldering  iron  could  be  used. 
The  blow  pipe  is  made  entirely  of  small 
pieces  of  tubing  that  may  be  found  in 
most  workshops. 

The  first  operation  is  to  bend  a  6  inch 
piece  of  Y&  inch  copper  tubing  to  an  an- 
gle of  45  degrees  at  a  point  2.  inches  from 
one  end.  In  the  angle  a  hole  is  drilled 
to  permit  a  piece  of  1/16  inch  brass  tub- 
ing to  be  inserted  as  shown  in  the  draw- 
ing. This  small  tubing  may  be  found  in 
a  discarded  gas  burner  of  a  certain  type 
wherein  it  is  used  as  a  by-pass  or  pilot 
burner.  The  small  tubing  is  soldered 
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where  it  passes  through  the  angle  in  the 
large  tubing  and  at  such  a  point  where 
the  end  of  the  small  tubing  is  just  with- 
in that  of  the  large.  The  tip  of  the  large 
tubing  should  be  spun  over  to  partially 
close  the  opening  as  the  drawing  in- 
dicates. 

The  gas  supply  is  attached  to  the  lar- 
ger tubing  by  means  of  a  rubber  hose 
connection  and  the  smaller  tubing  is  like- 
wise connected  to  a  source  of  compressed 
air  such  as  a  sheet  metal  tank  fed  by  a 
hand  or  loot  bicycle  pump.  For  the  suc- 
cessful operation  of  this  blow  pipe  a 
fairly  good  air  pressure  is  required  and 
the  amount  of  air  admitted  to  the  blow 
pipe  should  be  under  fine  control  by 
means  of  a  valve  attached  to  the  air  tank. 

Contributed  by 

GEORGE  MENHINICK. 

A  Substantial  Book  Cover 
A  protecting  cover  for  paper  cov- 
ered text  books,  such  as  are  used  by 
high  school  students,  can  be  made  by 
the  average  boy  as  shown  in  the  draw- 
ing. Two  pieces  of  heavy  cardboard 
are  cut  to  the  size  of  the  book  cover 
and  a  piece  of  heavy  brown  wrapping 
paper  is  cut  sufficiently  large  to  en- 
tirely cover  the  binding  of  the  book 
and  permit  the  edges  of  the  paper  to 
be  folded  over  and  glued  to  the  card- 
board pieces,  thus  forming  a  double 
pocket.  A  book  slipped  within  this 
cover  may  be  used  daily  without  hav- 
ing its  binding  soiled  or  stretched,  and 
when  the  home-made  cover  becomes 


Paper,      6/ued 


soiled  a  fresh  one  may  be  substituted, 
for  it  is  the  work  of  but  a  few  minutes 
to  make  a  new  cover. 
Contributed  by 

JOSEPH  HATTENBEXGER. 


To  Prevent  Belt  Motion 
Have  you  ever  stopped  a  machine  in 
order  to  make  some  minor  repairs  and 
then  had  it  suddenly  start,  either  due 


to  the  loose  pulley  binding  or  the  belt 
lapping  over  on  to  the  revolving  pulley? 
In  such  a  case  the  result  is  generally  a 
bruise  or  a  cut  for  the  operator,  and 
if  the  machine  happens  to  be  a  planer 
the  injuries  may  be  of  a  severe  nature. 

A  simple  method  to  prevent  acci- 
dents of  this  nature  is  to  take  a  piece 
of  hard  wood  about  i  foot  long,  4 
inches  wide  and  1^2  inches  thick,  and 
bring  one  end  down  to  a  wedge  shape, 
fastening  clips  on  one  edge  and  a  piece 
of  sheet  rubber  over  the  wedge-shaped 
end  as  shown  in  the  illustration.  In 
use  the  clips  are  slipped  over  the  belt 
with  the  rubber-covered  wedge  fitting 
between  pulley  and  belt.  The  slightest 
motion  of  the  belt  of  course  wedges 
the  whole  arrangement  tightly. 

Contributed  by 

B.  W.  VERNE. 


Automatic  Prick  Punch 
The  object  of  this  punch  is  to  obviate 
the  necessity  of  using  a  hammer  to  make 
the  impression.  In  use,  the  point  of  the 
punch  is  placed  at  the  desired  spot  and 
by  merely  pressing  down  on  the  handle 
a  blow  is  delivered  within  the  latter, 
which  forces  the  tip  of  the  punch  into 
the  metal  that  is  to  be  marked. 

The  shell  of  the  punch  G,  is  of  Y*  inch 
stubbs  steel,  4  inches  long  and  bored  out 
to  y%  inch  inside  diameter.  The  part 
shown  at  H  is  recessed  to  receive  the  end 
of  the  coil  spring  F.  The  piston  or 
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striking  punch  C  is  made  in  two  parts 
and  is  joined  at  B1  with  a  shoulder  on  its 
upper  end  to  receive  the  spring  F.  The 
hammer  D  is  a  cylinder  i  inch  long 
which  slides  freely  in  G.  Through  the 


center  of  the  cylinder  D,  is  a  taper  hole 
that  engages  the  taper  part  of  C  by  fric- 
tion. The  nose  B  is  turned  to  fit  the 
internal  bore  of  the  cylinder  G  and  is 
drilled  to  pass  the  shank  of  the  punch 
A.  The  action  of  the  punch  is  as  fol- 
lows: When  pressure  is  applied  to  the 
point  A,  the  part  C  with  D  is  pushed 
against  the  spring  E,  and  as  D  is  held  on 
C  by  the  friction  of  the  taper  joint  only, 
it  is  obvious  that  when  the  pressure  of 
the  spring  E  becomes  too  great  the  ham- 
mer D  will  be  released  striking  the  shoul- 
der B1  with  considerable  force  causing 
the  point  to  make  an  indentation  in  the 
metal  against  which  it  is  placed.  The 
spring  F  serves  to  push  the  plunger  C 
back  to  its  original  position. 
Contributed  by 

JAMES  MC!NTYRE. 

A  Handy  Tool  Post 
The  tool  post  shown  in  the  drawing 
will  be  found  very  useful,  as  it  will  en- 
able one  to  use  tools  made  from  bar 
steel     without    dressing.       By    making 


linings  for  the  tool  post  with  different 
shapes  of  openings  in  them,  the  tools 
may  be  made  from  round,  square,  or 
flat  stock,  as  the  case  may  be.  In  this 
tool  post  the  tool  may  be  placed  in  any 
desired  position  or  swung  around 
throughout  an  entire  circle  to  afford 
adjustments  for  various  turning  and 
boring  operations.  This  tool  post  has 
been  in  use  in  the  shops  in  which  the 
contributor  has  been  a  foreman  for  a 
number  of  years,  and  it  has  proven 
very  successful. 

Contributed  by        W.  C.  DEIBERT. 


To  Stretch  Wires  Taut 
A  suggestion  for  the  wireman  that  may 
be  applied  while  doing  open  work  is  of- 
fered in  the  accompanying  illustration. 
The  idea  is  to  catch  the  wire  on  the 
knob,  making  it  a  trifle  short  of  the  fin- 
ished distance  and  starting  to  drive  the 


Ij 


knob 


nail  at  an  angle.    When  the  nail  is  final- 
ly driven  home,  it  will  straighten  up  the 
knob,  stretching  the  wire  tightly  between 
rafters. 
Contributed  by         RAE  McGEOCH. 


A  HYDROGEN  SULPHIDE  GENERATOR 

By  E.  C.  Swetman 


Students  in  advanced  chemistry  have 
frequent  use  for  a  good  hydrogen  sul- 
phide generator  when  doing  qualitative 
analysis.  A  Kipp  generator  is  not  always 
obtainable,  and  a  temporarily  constructed 
apparatus  which  requires  attention  each 
time  the  gas  is  used  is  inconvenient.  The 
generator  hereunder  described  supplies  a 
stream  of  gas  whenever  desired,  and 
ceases  evolving  the  gas  when  it  is  not 
wanted. 

The  generator  proper  consists  of  a 
wide-mouthed  bottle  G,  fitted  with  a 
two-hole  rubber  stopper.  Inside  the  bot- 
tle is  suspended,  by  means  of  the  glass 
tube  A,  a  large 


chloric  acid,  leaving  an  air  space  which 
is  connected  to  the  outside  air  through 
C.  Place  some  ferrous  sulphide  in  the 
test  tube  and  connect  up  the  apparatus 
as  shown  in  diagram.  See  that  the  clip 
D  is  open  and  apply  pressure  at  C  so 
that  the  acid  will  flow  into  the  bottle. 
Once  started,  the  acid  will  continue  to 
flow  on  the  siphon  principle.  As  the 
acid  fills  the  bottle,  creeping  up  around 
the  ferrous  sulphide  to  which  it  gains 
access  through  the  hole  H,  hydrogen  sul- 
phide is  generated  and  forces  the  air 
from  the  bottle  through  the  outlet  A. 
When  the  gas  itself  is  indicated  at  K, 
close  the  clip 


test     tube     T, 
which  must  be 
of    soft    glass 
so  that  a  small 
hole    may    be 
blown    in    the 
bottom    at    H 
when  it  is  held 
in  a  flame  and 
softened.   This 
test     tube     is 
also  fitted  with 
a  two-hole 
rubber  stopper. 
A  florcnce 
flask  F  is  sup- 
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D,  which  pre- 
vents     further 
escape    of   hy- 
d  r  o  g  e  n    sul- 
phide. The  gas 
continues  to  be 
evolved    in    T, 
increasing    the 
pressure  in  the 
bottle,     and 
driving   back 
the      acid 
through  B  into 
the      florence 
flask,  until  the 
acid    is    no 
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ported  so  that                                                                                           longer  in  con- 

the  bottom  is  at  least  as  high  as  is  shown 
in  the  diagram.  This  flask  is  also  fitted 
with  a  two-hole  rubber  stopper.  A  glass 
tube  B  connects  the  flask  and  the  bottle, 
while  a  small  piece  of  tube  C  provides 
an  open  air  passage.  Another  glass  tube 
A  leads  from  the  test  tube  and  bottle, 
and  is  connected  to  some  rubber  tubing 
R  to  which  is  attached  a  clip  D  and  a 
glass  outlet  K.  All  the  connections  about 
the  generator  must  be  tight  so  as  to  pre- 
vent the  escape  of  gas.  A  little  paraffin 
might  be  run  around  the  connections  and 
the  large  stopper  to  make  the  escape  of 
gas  impossible.  A  very  thin  coating  will 
be  found  ample. 

Set  the  generator  in  operation  as  fol- 
lows: Fill  the  flask  with  dilute  hvdro- 


tact  with  the  ferrous  sulphide.  Then  the 
evolution  ceases  till  the  clip  D  is  opened 
again,  relieving  the  pressure  in  the  gen- 
erator and  allowing  the  acid  to  siphon 
over  and  come  into  contact  with  the  fer- 
rous sulphide,  generating  more  hydrogen 
sulphide  gas. 

To  insure  the  proper  working  of  the 
apparatus,  a  small  space  should  be  left 
at  M  between  the  rubber  stoppers.  Also 
the  test  tube  should  not  come  closer  than 
y2  inch  from  the  bottom  of  the  bottle. 
This  is  to  allow  for  any  gas  that  may  be 
generated  after  the  surface  of  the  acid 
has  left  the  ferrous  sulphide,  as  other- 
wise some  gas  might  be  forced  over 
through  B,  thus  disturbing  the  siphon  ac- 
tion the  next  time  gas  would  be  required. 
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A  Home-made  Telephone  Transmitter 
A  telephone  transmitter  of  simple  but 
effective  design  is  suggested  in  the  draw- 
•ing.  The  materials  needed  for  its  con- 
struction are:  The  gong  from  an  old 
ekctric  bell,  two  round  carbon  buttons 
obtained  by  slicing  off  a  round  battery 
carbon  by  means  of  a  hack  saw,  three 
battery  binding  posts  and  a  piece  of  thin 
tin  large  enough  to  cover  the  open  end 
of  the  bell. 

A  hole  is  drilled  in  the  carbon  button, 
b,  large  enough  to  insert  one  of  the  bind- 
ing posts.  A  piece  of  paper  is  put  on 
the  back  of  the  button  to  insulate  it  from 
the  bell.  The  binding  post  g  is  also  in- 
sulated from  the  bell  as  shown  in  the 
enlarged  view,  Fig.  2.  After  this  button 
has  been  bolted  to  the  bell  a  piece  of 
paper  is  rolled  into  a  tube  as  shown  at  / 
and  slipped  over  the  button  b.  A  bind- 
ing post  is  fastened  to  the  bell  as  shown 
at  h.  The  diaphragm  d  is  cut  out  of 
thin  tin  and  the  carbon  button  c  fastened 
to  it.  The  carbon  grains  indicated  by 
the  dots  in  the  drawing  can  be  made  by 
pounding  a  piece  of  carbon  into  small 
bits.  The  granulated  carbon  should  be 
sifted  through  a  sieve  and  only  the  pieces 
about  the  size  of  a  pin  head  should  be 
used. 
To  assemble  the  transmitter,  place  a 


small  quantity  of  the  carbon  grains  in 
the  paper  tube  /  and  then  put  on  the  dia- 
phragm, making  sure  that  the  button  c 
slips  into  the  tube.  The  diaphragm  is 
then  held  in  place  by  soldering  three  or 
four  small  pieces  of  tin  to  the  edge  of 
the  bell  and  then  bending  them  over  the 
diaphragm.  The  transmitter  may  be 
used  without  a  mouth  piece  if  desired  or 
this  finishing  touch  may  be  added 
through  the  exercise  of  a  little  ingenuity. 
Contributed  by 

E.  R.  THOMAS. 


Wiring  a  Clock 

The  contributor  had  occasion  to  wire 
up  a  clock  in  the  house  so  that  the  hours 
would  be  struck  in  his  room.  This  had  to 
be  done  without  damaging  the  clock  in 
any  way  and  without  interfering  with  the 
striking  mechanism.  It  was  observed 
that  every  time  the  clock  struck,  the 
clapper  would  recede  just  before  strik- 
ing the  gong.  This  action  was  employed 
to  connect  the  circuit  in  the  manner 
shown  by  the  appended  diagram.  Two 
pieces  of  very  light,  springy  copper  were 
attached  to  a  small  piece  of  wood  and  a 
drop  of  glue  fixed  the  whole  affair  to  the 
back  of  the  clock.  A  glance  at  the  draw- 
ing will  show  that  when  the  hammer  is 
raised  before  striking  the  gong  it  touch- 
es the  terminal  of  springy  brass,  causing 


Terminals  of  //ghf 
\Jpringy  brass  . 
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the  latter  to  make  contact  with  the  sec- 
ond terminal  secured  to  the  wooden 
block. 

Contributed  by 

E.  C.  SWETMAN. 

Handy  Faucet  Attachment 
Many  tubs  and  basins  are  equipped 
with  self-closing  faucets  and  if  a  person 
desires  to  let  a  quantity  of  water  flow, 
it  is  necessary  to  stand  and  press  the 
thumb  springs.  The  little  attachment 
illustrated  makes  it  possible  to  grip  the 
thumb  pieces  of  a  faucet  in  such  a  man- 
ner that  the  water  will  flow  until  the 
device  is  removed.  It  is  made  from  a 
short  piece  of  pipe  slightly  flattened  so 


Piny* 


erably  of  rubber,  through  which  are 
passed  two  pieces  of  glass  tubing,  one 
reaching  nearly  to  the  bottom  of  the 
bottle,  while  the  other  extends  but  a 
short  distance  below  the  neck.  To  pre- 
pare the  bottle  for  use  it  is  half  filled 
with  water.  It  is  obvious  that  the  gas 
in  flowing  down  the  tube  A  will  have 
to  pass  up  through  the  water  in  a  se- 
ries of-  bubbles  before  it  can  escape 
through  the  tube  B.  The  water  thus 
acts  as  a  check  valve,  preventing  fire 
from  getting  back  into  the  main  tube 
leading  from  the  source  of  gas  supply. 
Contributed  by 

CHAS.  I.  REID. 


Improvised  Letter  File 
that  it  will  slip  over  the  thumb  pieces         Given  a  pair  of  spring  clothes  pins, 
as  they  are  pressed  together  two  sma11  woocl  screws»  a  Piece  °f  h£ht 

Contributed  by  wood  the  size  of  a  sheet  of  stationery, 

B.  W.  VERNE 


Preventing  Gas  Explosions 

Acetylene  and  other  gas  explosions 
are  sometimes  caused  by  the  flame  fol- 
lowing the  gas  in  the  tubing  back  to 
the  generator  or  tank.  In  order  to 
prevent  this,  a  device  known  as  a  wash 
bottle  is  sometimes  used  between  the 
source  of  gas  supply  and  the  burner. 
Referring  to  the  illustration,  the  tubing 
A  is  connected  to  the  generator  or  tank, 
while  B  leads  to  the  burner. 

The  wash  bottle  itself  is  merely  a 
wide  mouthed  glass  bottle  having  a 
perfectly  air  and  gas  tight  stopper,  pref- 
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and  a  small  screweye,  the  amateur 
workman  can  assemble  a  letter  file  or 
clip  that  will  give  highly  satisfactory 
service  for  a  long  continued  period  of 
time.  The  scheme  is  outlined  in  the 
drawing  and  the  reader  will  note  that 
the  clothes  pins  are  set  into  a  recess. 
This,  however,  is  not  at  all  essential 
and  to  save  time  the  builder  may  mere- 
ly fasten  the  clips  to  the  surface  of  the 
board. 

Contributed  by 

B.  W.  VERNE. 


A  Handy  Clamp 

A  clamp  that  may  be  used  to  hold 
work  in  any  desired  position  is  shown 
in  the  illustration.  The  part  D  is  to  be 


head  screw  H.  C  in  turn  is  turned  down 
to  5/16  inch  to  fit  in  the  hole  in  D.  The 
screw  E  is  made  a  driving  fit  in  the  jaw 
D  and  is  3^  inches  long.  It  is  threaded 
for  a  distance  of  2y2  inches.  The 
knurled  nut  G  is  ^4  inch  in  diameter  and 
hardened.  The  screw  F  is  3^  inches 
long  under  the  shoulder,  while  the  latter 
is  y2  inch  thick  and  ^  inch  in  diameter. 
Through  the  center  of  the  shoulder  is 
passed  a  piece  of  3/16  inch  rod  2  inches 
long  and  fitted  with  ball  ends.  The  end 
of  the  screw  is  turned  to  3/16  inch  in 
diameter  to  work  in  a  hole  at  B1. 
Contributed  by 

JAMES  MC!NTYRE. 


Automatic  Call  Bell 
Having  to  call  a  neighbor  to  the  tele- 
phone, the  difficulty  arose  in 
that  the  contributor  sometimes 
neglected  to  attend  to  the  call, 
resulting  in  complaints.  The 
call  bell  was  therefore  arranged 
in  such  a  ^  manner  that  once 
started  ringing  it  continued  until 
the  act  of  answering  the  tele- 
phone disconnected  the  bell. 

The  diagram  shows  how  this 
was  accomplished.  The  control 
bell  is  of  the  ordinary  vibrating 
type  with  a  long  pendulum  the 
contact  terminals  of  which  are 


gripped  in  the  jaws  of  a  vise,  and,  by 
loosening  the  set  screw  /,  the  clamp  may 
be  tilted  to  any  desired  angle,  while  an 
adjustment  laterally  may  be  effected  by 
turning  the  clamp  on  the  pivot  at  H.  The 
clamp  proper  is  in  reality  a  parallel  jaw 
vise  and  the  merits  of  this  tool  are  too 
well  known  to  require  further  comment. 
The  entire  tool  is  built  up  from  bar  steel 
and  the  dimensions  of  the  various  parts 
are  optional  with  the  builder. 

In  the  clamp  made  by  the  contributor 
the  jaws  A  and  B  are  ^  inch  square 
tool  steel,  hardened  and  drawn.  The 
jaw  A  is  4?/2  inches  long  and  it  contains 
two  holes  5/16  inch  in  diameter,  one  of 
which  is  tapped  for  the  screw  F  to  work 
in.  The  other  hole  is  a  clearance  fit  for 
the  screw  E.  The  jaw  B  is  5}^  inches 
long  and  is  counterbored  at  one  end  for 
half  its  thickness  to  engage  with  the 
counterbored  part  C  held  by  the  fillister 


arranged  to  be  out  of  contact  until  the 
pendulum  is  put  in  motion  by  pressing 
the  starting  button.  The  secondary  bell, 
in  the  neigh- 
bor's house, 
is  connected 
as  a  single 
stroke  gong 
so  that  it 
merely  re- 
peats each 
slow  stroke 
of  the  con- 
trol bell,  this 
characteristic 
'action  dis- 
tinguishing a 
t  e  1  e  p  h  one 
call  from 
other  uses  to 
which  the 
neighbor  puts 
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his  bell.  On  starting  the  bell  by  press- 
ing the  button  in  the  contributor's  house, 
the  bell  continues  to  ring  until  the  neigh- 
bor by  answering  the  telephone  breaks 
the  bell  circuit. 
Contributed  by 

EDWIN  O.  CATFOWX 

Opening  Door  Turns  on  Light 

An  arrangement  by  means  of  which  a 
light  is  turned  on  when  a  person  opens 
the  door  to  a  room  and  turned  off  when 
the  door  opens  and  closes  on  the  depart- 
ure of  the  person,  is  suggested  in  the 
accompanying  sketch.  From  the  pull 
chain  of  a  socket  within  the  room  to  a 
screw-eye  fastened  on  the  top  part  of  the 
door  is  connected  a  cord  with  a  number 


of  small  rubber  bands  attached.  Th« 
proper  location  of  the  screw-ey«  can 
readily  be  determined  by  experiments 
and  this  point  will  be  found  near  the 
hinged  edge  of  the  door  as  the  required 
length  of  movement  is  quite  short.  If  a 
hook  is  placed  on  the  end  of  the  cord 
where  it  is  attached  to  the  pull  chain,  the 
device  can  be  disconnected  during  the 
day. 

Contributed  by 

ELBERT  N.  TODD. 


Metal  Moulding  Knockouts 
The  round  knockouts  in  the  bases  of 
metal  moulding  boxes  are  sometimes  very 
hard  to  remove.    A  simple  and  easy  way 
to  do  this  is  to  place  the  knockout  di- 
rectly over  the  hole  in  a  roll  of  tape  and 
strike  a  sharp  blow  with  a  ball  peen 
hammer  or  a  hammer  and  screw  driver. 
Contributed  by 

B.  OLSKK. 


To  Take  Up  Slack  in  Clothes  Line 
The  employment  of  the  device  shown 
in  the  sketch  will  result  in  a  clothes 
line  that  is  always  neat  and  taut  and 
one  under 
which  clothes 
props  are  un- 
necessary. As 
the  drawing 
clearly  shows, 
the  device 
consists  of 
weight  at- 
tached to  the 
ends  of  a  line 
which  forms 
a  continuous 
loop  through  a  pulley  attached  to  the 
clothes  pole,  on  up  through  a  screw  eye 
attached  to  the  upper  part  of  the  pole, 
through  a  pulley  fastened  to  the  end 
of  the  clothes  line,  and  thence  back  to 
the  original  pulley  on  the  pole  and 
down  to  the  weight.  A  glance  at  the 
drawing  will  show  that  the  device  will 
take  up  the  slack  within  wide  limits. 
Contributed  by 

B.  W.  VERNE. 


A  Wiring  Hint 

The  sketch  shows  how  a  wiring  diffi- 
culty was  overcome.  A  switch  was  re- 
quired at  A  and  the  block  C  prevented 
the  wire  from 
going  down 
inside  the  par- 
tition. After 
repeated  trials 
without  s  u  c  - 
cess,  the  idea 
suggested  i  n 
the  drawing 
was  employ- 
ed. A  small 
piece  of  iron 
was  fastened 
to  the  end  of 
a  string  B  and  an  electromagnet  E 
placed  against  the  partition  as  sho  ^n 
in  the  drawing.  Through  the  hole, 
where  the  switch  was  to  be  fastened,  a 
loop  of  wire  was  run  so  that  the  iron 
weight  held  against  the  wall  by  the 
magnet  could  be  guided  down  through 
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the  loop.  This  accomplished,  it  was 
obviously  a  simple  matter  to  draw  the 
wire  down  after  it  had  been  attached 
to  the  cord. 

Contributed  by 

GEORGE  L.  MACLEAN, 


A  Coat  Hanger 

As  shown  in  the  illustration,  a  service- 
able coat  hanger  can  be  made  by  round- 
ing off  the  ends  of  a  piece  of  i  inch 


square  wood,  16  inches  long  and  secur- 
ing a  short  piece  of  rope  or  heavy  cord 
at  points  a  few  inches  on  either  side  of 
the  center.  Such  a  hanger  can  be  made 
in  a  few  minutes'  time  out  of  material  to 
be  found  in  nearly  any  house  and  it  will 
prove  serviceable  and  effective  notwith- 
standing its  simplicity. 
Contributed  by 

OSCAR  WILHELM. 


Removing  Adhesive  Labels  from 

Windows 

Papers,  placards  and  labels  stuck  on 
windows  with  glue  or  paste  usually  re- 


ftonffle' 


,*£! 


FiQ.l 


Fig.  2 


Bench  Lamp  from  Pipe  Fittings 
The  drawings  Figs,  i  and  2  show 
how  a  handy  bench  lamp  can  be  made 
out  of  a  few  pipe  fittings.  The  fixture 
may  be  adjusted  in  many  directions  to 
meet  the  requirements  of  the  user.  A 
flange  or  crowfoot  attached  to  the  bot- 
tom of  the  standard  will  provide  a  sub- 
stantial support  for  the  lamp.  The 
construction  is  so  clearly  shown  in  the 
drawings  that  further  description  is 
quite  unnecessary. 
Contributed  by 

GEORGE  L.  MACLEAN. 

Electric  Foot  Warmer 
A  simple  electric  foot  warmer  offer- 
ing a  superior  substitute  for  a  hot 
water  bottle  and  which  takes  the  place 
of  the  more  expensive  heaters  now  on 
the  market,  is  shown  in  the  accompany- 
ing sketch.  Two  i6-candle  power  in- 
candescent lamps  are  held  in  recep- 
tacles in  the  end  of  a  tin  tube  about  2>£ 
inches  in  diameter  and  15  inches  long. 
A  handy  diagram  of  connections  is 
shown  in  the  drawing.  By  wiring  the 
lamps  up  according  to  this  diagram  it 
is  possible  to  join  them  either  in  series 
or  in  multiple  by  simple  movement  of 
the  switch,  thus  affording  a  ready 


quire  considerable  scraping  with  a 
putty  knife  for  their  removal.  The  lit- 
tle instrument  shown  in  the  sketch, 
however,  may  be  used  to  accomplish 
thir  work  very  easily  and  quickly.  As 
'.lie  drawing  clearly  shows,  the  device 
is  merely  a  safety  razor  blade  held  in 
a  handle  of  sheet  iron. 
Contributed  by 

B.  W.  VERNE. 


MaJn       V" 
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means   of    regulating   the    amount   of 
heat  liberated  within  the  tube.     The 
complete    heater    should    be    covered 
with  a  woolen  jacket. 
Contributed  by 

MAXWELL  SNAVELY. 


Pliers  as  Bench  Vise 

In  the  illustration  is  shown  how  a  pair 
of  pliers  may  be  utilized  as  a  substitute 
for  a  bench  vise  by  cutting  a  slot  through 


the  bench,  inserting  the  handles  of  the 
pliers  and  drawing  up  with  a  small 
wedge  of  wood.  This  improvised  vise 
will  hold  articles  to  ^>e  repaired  or  fil--1 
with  surprising  rigidit>. 
Contributed  by 

B.  W.  VERNE. 


Substitute  for  Anchor  Bolt 
While  on  a  recent  contract  the  con- 
tributor was  confronted  with  the  problem 


Bed  of  Genera/or  a 


The  problem  was  met  by  threading  long 
bolts  to  the  head  and  placing  on  them 
alternately  washers  and  nuts,  as  shown 
in  the  sketch.  This  arrangement  was 
found  to  be  altogether  satisfactory  in 
use. 
Contributed  by 

JOHN  H.  HARDY. 


Auto  Engine  Cleaner 

When  cleaning  the  engine  of  an  au- 
tomobile, the  device  shown  in  the  illus- 
tration will  prove  to  be  of  material  as- 
sistance. The  materials  needed  for  its 
construction  are :  A  large  oil  can  with 
a  long  spout,  a  small  petcock,  a  tubular 
bicycle  pump,  a  tire  valve,  four  pieces 
of  tin  and  a  soldering  outfit. 

The  first  step  is  to  remove  the  handle 
and  spout  from  the  can,  cutting  the 
spout  into  two  pieces  and  soldering  the 
petcock  between  them,  after  which  the 
spout  is  replaced  on  the  can.  Four  legs 
are  fashioned  out  of  the  tin  and  sol- 
dered to  the  pump,  which  is  then  se- 
cured with  solder  to  the  body  of  the 
oil  can.  The  pump  should  be  soldered 


8/cyc/e  va/ve 


Bicyde  pump 


of  devising  a  substitute  for  anchor  bolts 
strong  enough  to  hold  the  bed  of  a  gen- 
erator down  to  a  foundation  of  concrete. 


well  to  the  front  in  order  that  the  plun- 
ger may  be  moved  back  and  forth  with- 
out striking  the  handle  of  the  can.  The 
reader  will  note  that  the  handle  is  af- 
fixed to  the  bottom  of  the  can  when  it 
is  replaced.  A  hole  is  next  punched  in 
the  rear  of  the  can  and  the  bicycle 
valve  soldered  therein.  The  outlet  of 
the  pump  is  connected  with  the  valve 
by  means  of  the  hose  supplied  with  the 
pump,  after  which  the  cleaner  is  fin- 
ished. 

To  operate  the  device,  fill  the  can 
with  gasoline  and  establish  an  air  pres- 
sure inside  the  can  by  means  of  the 
pump.  Open  the  petcock  and  out  comes 
a  spray  of  gasoline  which  can  be  fegu- 
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lated  to  the  desired  degree  through  an 
adjustment  of  the  petcock. 
Contributed  by 

WILLIAM  D.  LONG. 

To  Prevent  Skate  Strap  from  Pinching 

A  shield  to  prevent  the  strap   of   a 

skate  from  pinching  the  foot  is  shown  in 

the  illustration.     In  addition  to  this  it 


acts  as  a  support  for  the  instep.  The 
device  is  made  in  duplicate  from  a  piece 
of  leather  and  cut  to  the  shape  and  di- 
mensions shown  in  the  drawing.  The 
reader  will  note  that  the  buckle  of  the 
skate  strap  comes  on  the  top  of  the  piece 
of  leather  which  acts  as  an  effective 
shield. 

Contributed  by 

GLENN  G.  FOGLESONG. 


To  Automatically  Start  a  Fire 
The  contributor  suggests  a  combina- 
tion  of   time   switch,    electric   circuit, 
match  and  kindling  by  means  of  which 


Iron  wire 


a  fire  may  be  started  in  the  kitchen 
range,  for  instance,  at  any  desired  time 
during  the  day  or  night.  It  will  be 
noted  in  the  illustration  that  a  piece 
of  fine  iron  wire  is  made  a  part  of  the 
circuit  through  a  battery  and  switch; 
the  latter  being  closed  at  a  predeter- 
mined time  by  the  alarm  clock.  When 
the  switch  is  closed  the  iron  wire  be- 


comes red  hot  and  lights  the  match, 
which  in  turn  sets  fire  to  the  kindling 
in  the  stove. 
Contributed  by 

JOHN  R.  WAR*. 


Reinforcing  Auto  Tires 
Here  is  a  way  to  make  your  tires  last 
longer.  When  a  casing  gets  so  old 
that  there  is  constant  danger  of  a  blow 
out,  cut  off  the  beads  as  indicated  by 
dotted  lines,  and  rivet  it  onto  another 
casing.  To  protect  the  inner  tube  from 
chafing  against  the  heads  of  the  rivets 
a  small  layer  of  "tire  dough"  may  be 
placed  over  the  heads.  An  inner  liner 
should  also  be  used  to  further  protect 
the  tube.  Copper  rivets  with  very  flat 


Old  casing 
Near  casing 

\ 

-Rivel 
Pirn 


heads  are  used.  A  30  x  3  protector  cas- 
ing may  be  used  on  a  30  x  3  or  30  x  3^ 
casing.  A  tire  protected  by  this  meth- 
od will  give  several  thousand  miles 
more  service. 
Contributed  by 

FRANK  G.  CAMPBELL, 


Device  for  Flashlight  Photography 

This  device  will  enable  the  operator 
to  take  his  own  photograph  by  flash- 
light on  the  mere  pressure  of  a  button. 
The  discharging  apparatus  comprises 
a  battery,  push  button  and  spark  coil 
connected  in  a  circuit  with  a  flash  pan 
the  construction  of  which  is  clearly 
shown  in  the  drawing.  The  flash  pan 
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consists  of  a  plate  of  metal  mounted 
on  a  base  of  wood  and  connected  to 
one  terminal  of  the  spark  coil,  while 
the  other  terminal  leads  to  a  piece  of 
brass  strip  fastened  to  an  upright  on 
the  base  of  the  flash  pan  and  so  ad- 
justed that  a  short  gap  is  maintained 
between  the  metal  pan  and  the  brass 
strip.  The  flashlight  cartridge  is  laid 
upon  the  pan  with  its  fuse  inserted  in 
the  gap  at  which  a  spark  takes  place 
when  the  push  button  is  pressed.  The 
push  button  is  conveniently  placed 
under  the  arm  of  the  chair  in  which 
the  operator  seats  himself  when  the 
photograph  is  to  be  taken.  The  cam- 
era is  set  up  and  focused  on  the  chair. 
The  shutter  is  opened,  the  fuse  of  the 
flashlight  cartridge  is  dipped  in  alco- 
hol and  the  cartridge  placed  on  the 
flashpan,  and  when  all  is  in  readiness 
for  the  exposure  to  be  made  the  pho- 
tographer presses  the  button. 

Contributed  by  CHAS.  PICK. 


To  Remove  Articles  from  a  Shop 
Window 

Shopkeepers  having  a  large  display 
of  mixed  articles  in  the  store  window 
frequently  have  occasion  to  remove 
some  article  that  may  be  quite  beyond 
reach  from  the  rear  of  the  window. 
The  old  method  was  to  use  a  hook  at- 
tached to  a  pole,  but  this  method  is  not 
altogether  satisfactory.  The  device  il- 
lustrated in  the  accompanying  sketch 


was  made  from  a  cheap  pair  of 
pliers,  a  pole  of  suitable  length 
and  light  metal  rod.  The  pliers 
are  to  be  bent  as  shown,  one  of 
the  handles  wired  to  the  end  of 
the  pole,  while  the  other  is  piv- 
oted to  the  end  of  the  metal  rod 
as  shown  in  the  drawing.  By 
means  of  this  device,  any  article 
may  be  removed  from  the  front 
part  of  the  window  with- 
out the  slightest  difficulty. 
Contributed  by 

B.  W.  VERNE. 

Wire  Connector 

A  handy  connector  can  be  made  in  a 
few  minutes  by  soldering  two  of  the 
spring  binding  posts  used  on  dry  cells 
together  as  shown  in  the  illustration. 
Such  a  connector  will  enable  the  ex- 
perimenter to  quickly  make  and  break  a 
temporary  connection  without  the  unsat- 


Old  baft 
term. 


isfactory  method  of  twisting  wires  to- 
gether. 

Contributed  by 

JACOB  LIEBMAN. 

Reel  for  Clothes  Line 
With  this  device  one  can  wind  up  the 
clothes  line  quickly  and  neatly  on  a  reel 
instead  of  winding  in  a  ball  or  around 
the  arm,  thus  keeping  it  from  getting 
tangled  and  dirty.  The  device  consists  of 
a  reel  proper  that  revolves  on  a  spindle 
forming  a  continuation  of  the 
handle  A  in  Fig.  r.  The  lat- 
ter is  gripped  in  the  left  hand, 
the  clothes  line  looped  over  the 
screw  /,  in  the  end  of  the  reel 
and  the  spool  revolved  by  turn- 
ing the  handle  B  with  the  right 
hand. 
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In  Fig.  2  the  reader  will  note  the  de- 
tails and  dimensions  of  the  component 
parts  of  the  device.  The  ends  of  the  reel, 
E  and  F,  are  discs  of  ^  inch  wood 
turned  to  a  diameter  of  6l/2  inches  and 
drilled  through  the  center  with  a  Ji  inch 
bit.  The  slot  H  is  cut  in  one  disc  while 
the  hole  near  the  edge  of  the  other  disc 
is  bored  with  a  ^  inch  bit.  In  the  same 
disc  the  screw  /  is  placed  in  position  near 
the  center  hole. 

The  spindle  with  its  handle  A  is 
turned  from  a  piece  of  i^  inch  dowel 
rod  to  the  dimensions  given  in  the  draw- 
ing. The  washer  /  is  to  slip  over  the  end 


of  the  spindle  after  the  reel  has  been 
placed  in  position.  A  cotter  pin  is  then 
inserted  through  the  hole  in  the  end  of 
the  spindle  to  retain  the  washer.  The 
handle  B  is  self-explanatory  in  the  draw- 
ing, as  is  also  the  core  of  the  reel  C.  D 
is  a  piece  of  spring  brass  placed  over  the 
slot  H  in  the  end  of  the  reel  to  retain  the 
end  of  the  clothes  line  after  the  latter 
has  been  wound  on  the  reel.  The  reel 
may  be  painted  any  color  desired,  or 
simply  varnished. 
Contributed  by 

PHILIP  G.  CAELSTEDT. 


A  Duplicator  for  the  Camera 

The  simple  addition  to  the  camera 
shown  in  the  drawing  will  afford  end- 
less pleasure  and  amusement  to  the  pho- 
tographic enthusiast.  By  means  of  this 
device,  one  may  take  two  poses  of  the 
same  person  on  one  plate.  For  instance, 
a  man  may  be  shown  shaking  hands 
with  himself. 

The  device  is  simplicity  itself.  It  is 
necessary  only  to  have  a  piece  of  card- 
board or  tin,  a  thumbtack  and  a  cheap 
box  camera.  The  first  operation  is  to 
cut  the  cardboard  or  tin  into  the  shape 
of  a  triangle,  the  width 
of  which  near  the  base  is 
just  sufficient  to  cover 
the  lens  opening.  A 
clearly  defined  line  is  to 
be  drawn  down  the 
front  of  the  camera  case, 
crossing  the  lens  at  its 
opening  center.  The  tri- 
angle is  then  to  be  pivot- 
ed with  the  thumbtack  at 
the  top  of  the  camera 
case  as  shown  in  Fig.  i 
and  tested  to  see  that  the 
lens  is  completely  cov- 
ered when  the  triangular 
piece  is  perpendicular. 

If  this  is  found  to  be 
the  case,  the  piece  A 
may  be  pushed  to  one 
side  until  its  edge  is  per- 
fectly perpendicular,  as 
in  Fig.  2,  and  a  mark 
placed  on  the  camera 
case  at  this  point.  The 
piece  A  is  then  to  be 
pushed  to  the  opposite  side  until  its  other 
edge  is  perpendicular  and  a  mark  placed 
as  before.  These  marks  are  indicated  by 
C  and  D  in  Fig.  3. 

To  take  the  picture,  the  camera  is 
placed  upon  a  tnpod  or  other  firm  sup- 
port and  an  imaginary  line  drawn  as 
shown  in  one  side  of  the  center  line  and 
the  shutter  A  on  the  camera  moved  to 
uncover  the  lens  on  the  same  side.  The 
exposure  is  then  made  in  the  usual  way. 
The  subject  is  next  moved  to  the  oppo- 
site side  of  the  imaginary  line  and  the 
piece  A  on  the  camera  reversed  to  cor* 
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respond.  The  second  exposure  is  made 
and  the  plate  or  film  developed.  In  the 
event  that  the  picture  shows  an  overlap 
or  an  unexposed  portion  between  the  two 
halves,  it  indicates  that  the  length  of  the 
triangular  piece  A  is  not  just  right.  If 
the  defect  is  an  overlap,  the  piece  should 
be  lengthened  to  broaden  the  angle  of 
the  sides;  if  the  pictures  do  not  meet, 
the  piece  should  be  shortened. 
Contributed  by 

ARTHUR  A.  BELIVEAU. 


Novel  Curling  Tool 

The  tool  shown  in  the  drawing  will  be 
welcomed  by  many  amateur  mechanics 
who  work  with  brass.  The  tool  will  en- 
able one  to  produce  the  curling  or  mot- 
tling so  often  seen  as  a  finish  on  the  brass 
parts  of  high-grade  instruments. 

The  tool  is  made  by  drilling  a  hole  in 
the  end  of  a  piece  of  fibre  rod,  inserting 
and  cementing  a  short  cylinder  of  gum  or 
springy  rubber  in  the  hole  and  finally 
cementing  a  piece  of  No.  i  G  emery 
paper  to  the  end  of  the  rubber.  This 


latter  operation  may  be  performed  with 
the  aid  of  a  little  sealing  wax,  but  it  is 
preferable  to  use  a  cement  adapted  to 
rubber  and  paper.  The  emery  paper  is  to 
be  trimmed  accurately  to  the  edge  of  the 
rubber  when  the  cement  is  hard. 

The  tool  is  to  be  inserted  in  the  chuck 
of  a  high  speed  drill  press,  speed  lathe, 
or  polishing  head  and  the  work  brought 
against  the  rapidly  revolving  tip  of  emery 
paper,  shifting  the  metal  until  its  surface 
is  quite  covered  with  the  mottling. 

The  advantage  of  the  rubber  cushion 
is  found  in  the  fact  that  even  though  the 
work  is  not  held  perfectly  flat  against 
the  abrasive,  the  springiness  of  the  rub- 
ber will  compensate  the  difference.  An- 
other point  in  favor  of  the  cushion  is  the 
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fact  that,  owing  to  the  smaller  amount 
of  friction  between  tool  and  work,  the 
emery  paper  will  last  longer  than  if  a 
solid  backing  were  used. 
Contributed  by 

P.  J.  HOFFMAN. 


Water  Motor 

The  details  of  a  water  motor,  capable 
of  developing  about  %  H.  P.  on  a  water 


cycle  hub.  The  rotating  member  is 
mounted  between  bearings  and  covered 
with  a  jacket  of  galvanized  iron  which 
carries  the  nozzle.  The  exhaust  water 
escapes  through  a  hole  in  the  base  which 
may  be  of  wood. 

The  construction  is  so  clearly  shown  in 
the  drawings  that  no  further  description 
is  necessary,  particularly  as  the  design 
is  offered  mainly  as  a  suggestion,  in  the 


Threaded  fofffre0r«\t 
/  h-' 


Two  cases  made  of  ga/wnized  /ro/? 
jo  as  fo  s//p  over  \oneanofher 


Hose 
Contxctfon 


pressure  of  60  pounds,  are  given  in  the 
accompanying  drawings.  The  rotor  is 
made  up  of  an  iron  casting  in  the  form 
of  a  disc  having  holes  drilled  radially  in 
its  periphery  and  secured  to  an  old  bi- 


working  out  of  which  the  builder  is  ex- 
pected to  use  his  ingenuity. 

Contributed  by 

FRANKLIN  E.  TAYLOR. 


AN    ELECTRIC    TIME    SWITCH 

By  Harry  Brock 


The  electric  time  switch  described  in 
this  article  can  be  used  in  connection  with 
a  burglar  or  fire  alarm  or  for  automatic 
time  signalling.  In  fact,  the  limitation 
of  its  many  uses  is  due  to  the  fact  that 
nothing  heavier  than  a  comparatively 
small  battery  current  can  be  handled  by 
the  light  contacts  of  the  device,  although 
this  objection  might  be  overcome  through 
the  employment  of  an  auxiliary  relay  to 
take  care  of  the  main  current.  The  time 
switch  consists  of  a  cylinder  revolved  by 
clockwork  and  so  arranged  that  it  may 
be  adjusted  to  switch  the  circuit  in  and 
out  at  a  predetermined  time. 


For  the  revolving  mechanism,  the 
works  of  a  discarded  clock  may  well  be 
used.  The  movement  should  be  removed 
from  the  clock  case  and  fitted  into  two 
grooved  pieces  of  wood  A  A  in  the  draw- 
ing of  the  completed  device.  The  reason 
for  the  V-shaped  cut  is  to  make  room  for 
any  wheels  which  protrude  beyond  the 
framework.  The  pieces  A  A  are  nailed 
to  a  baseboard  about  n  x  7  x  y^  inches. 

For  the  revolving  cylinder,  a  piece  of 
fibre  tube  5  or  6  inches  long  and  from 
*2l/2  to  3  inches  in  diameter  will  be  re- 
quired. A  cylindrical  phonograph  record 
will  answer  the  purpose.  Two  pieces  of 
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wood  should  be  cut  or  turned  to  fit  the 
ends  of  the  cylinder  nicely  arid  these 
heads,  G1  Gz,  should  have  a  thickness  of 
at  least  l/z  inch. 

To  the  little  tube  that  originally  held 
the  hour  hand  of  the  clock  is  soldered  a 
piece  of  brass  cut  2  by  l/2  inches,  3/16 
inch  thick  and  drilled  as  shown  in  Fig.  3. 
The  face  and  the  minute  hand  of  the 
clock  should  be  removed,  the  latter  being 
retained  for  future  use. 

After  marking,  drilling  and  cutting  the 
slot  or  recess  in  G1  where  F  fits  into  it, 
the  piece  G  should  be  glued  into  the  end 
of  the  cylinder. 

The  support  H  is  cut  from  some  hard 
wood.  Place  this  near  the  mounted 
works  B  and  measure  up  the  exact  dis- 
tance that  the  hour  tube  C  is  from  the 
top  of  the  baseboard  and  drill  a  hole  ac- 
curately to  fit  screw  /.  This  step  is  to 
get  the  dead  centre  for  the  revolving 
cylinder. 

The  screw  forming  the  bearing  which 


turns  on  /  is  made  by  drilling  a  small 
hole  about  3/16  inch  deep  in  the  head  of 
an  ordinary  iron  wood  screw.  Drill  a 
hole  in  G2  to  admit  screw,  then  glue  this 
head  into  the  remaining  open  end  of  the 
cylinder. 

Procure  a  tuning  coil  slider  rod  and 
slider;  the  former  being  long  enough  to 
reach  from  point  O  to  support  H.  The 
contact  portion  of  the  slider  should  be  in 
the  form  of  a  brush  as  shown  in  Fig.  4. 

Drill  a  hole  at  point  O  on  the  frame 
of  the  clockwork,  a  little  smaller  than 
the  diagonal  dimension  of  the  slider  rod. 
File  the  hole  square  with  a  triangular  file. 
Bore  and  chisel  a  similar  hole  54  incn 
deep  in  the  support  H. 

This  much  accomplished,  the  more 
delicate  portion  of  the  work  is  arrived  at. 
Draw  the  dial  of  a  clock  on  the  end  of 
the  cylinder  G2.  This  should  be  done 
with  a  30  degree  triangle  and  the  utmost 
accuracy  is  essential  to  good  results  later. 
Scratch  fine  lines  with  a  knife  point 
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throughout  the  entire  length  of  the  cylin- 
der. These  lines  should  be  at  perfect 
right  angles  to  the  end  of  the  cylinder ;  a 
try-square  being  an  efficient  aid  in  secur- 
ing this  result. 

Get  a  piece  of  medium  weight  tinfoil 
about^  I]/*  inches  wider  than  the  cylinder 
and  cut  it  so  that  it  comes  together  neat- 
ly when  wrapped  about  the  cylinder.  Pro- 
ceed to  cut  it  as  in  Fig.  6,  making  as  many 
sectors  as  there  are  combinations  desired. 
The  ends  of  the  sectors  must  meet  when 
they  come  around  the  cylinder.  Glue  this 
piece  of  tinfoil  on  the  cylinder  so  that  the 
rib  2,  Fig.  6,  travels  along  the  3  o'clock 
line.  While  the  glue  is  still  damp,  secure 
a  razor  blade  and  treat  each  sector  as 
follows : 

Let  us  assume  that  one  combination  is 
to  be  9  P.  M.  to  7  A.  M.,  i.  e.,  we  wish 
to  make  the  circuit  at  9  P.  M.,  and  break 
it  at  7  A.  M.  The  sector  is  cut  off  at 
the  seven  o'clock  line,  and  at  the  nine 
o'clock  line,  in  order  that  a  break  may 
occur  in  the  continuity  of  the  ring  of  tin- 
foil. Care  should  be  taken  to  make  the 
sector  cuts  accurately. 

The  numbers  on  the  end  piece  must 
run  in  the  opposite  direction  to  those  on 
a  clock  dial  for  the  reason  that  it  is  the 
cylinder,  and  therefore  the  numbers,  that 
revolves. 

The  slider  rod  is  next  to  be  placed  in 
position  and  secured  with  a  bit  of  solder 
applied  at  point  O.  Take  the  minute 
hand  of  the  original  clock  and  solder  it 
to  the  slider  rod  at  the  point  5".  Cut  off 
the  projecting  portion  and  bend  the 
pointer  so  that  if  a  line  were  drawn  from 


the  contact  point  on  the  brush  (Fig.  4) 
to  the  pointer  S,  it  would  be  perfectly 
'parallel  to  the  time  lines  scratched  on  the 
cylinder.  This  pointer  is  used  to  set  the 
apparatus  to  standard  time. 

The  completion  of  the  assembly  is  now 
in  sight.  Screw  the  plate  F  to  the  cylin- 
der end  G1.  Bend  over  the  projecting 
lug  of  tinfoil  /,  Fig.  6,  and  make  a  hole 
large  enough  to  let  the  screw  in  end  Gz 
of  cylinder  pass  through  it.  Drive  the 
screw  home  and  adjust  the  pivot  screw  / 
upon  which  the  cylinder  turns.  Test  by 
turning  the  setting  screw  at  the  back  of 
the  works  to  determine  whether  the 
cylinder  revolves  accurately  on  its 
bearings. 

Connect  the  screw  /  to  the  binding 
post  N  with  a  wire  and  likewise  connect 
slider  rod  with  binding  post  M. 

To  set  the  clock,  let  us  assume  that  it 
is  8  P.  M.  and  that  we  wish  to  use  the 
9,  P.  M. — 7  A.  M.  combination,  for  ex- 
ample. The  cylinder  is  revolved  until 
the  little  pointer  S  points  directly  down 
to  the  8  o'clock  line.  The  clock  switch 
should  be  set  that  way  in  the  beginning  to 
get  it  accurately  adjusted  and  regularly 
wound  to  keep  it  going.  If  it  is  neces- 
sary to  set  the  clock  at  a  point  between 
the  even  hours,  say  at  half  past  six,  the 
pointer  should  be  placed  at  a  point  half 
way  between  the  six  and  seven  lines.  If 
the  quarter  hour  is  essential,  the  pointer 
should  be  adjusted  in  proportion,  just  as 
it  is  on  a  regular  clock. 

The  apparatus  is,  of  course,  connected 
in  series  with  the  circuit  it  is  intended  to 
control. 


ELECTRICITY   AND   FIRES 

Contrary  to  the  prevailing  opinion 
among  persons  with  a  slight  knowledge 
of  electricity,  recent  figures  indicate  that 
there  are  less  conflagrations  due  to  elec- 
tric current  than  many  other  causes. 

There  were  nearly  5,000  fires  reportedL, 
in  Chicago  during  1913.  The  records 
show  that  less  than  one  per  cent,  could 
be  laid  to  electricity.  Only  one  fire  was 
caused  by  lightning.  Careless  use  of 
matches  caused  164  fires  in  135  days; 


stoves,  chimneys  and  flues  caused  over 
300;  52  fires  were  incendiary;  spontane- 
ous combustion  caused  51;  46  were  due 
to  carelessness  in  handling  gasoline; 
thawing  water  pipes  caused  43;  explo- 
sions of  gas,  38;  and  oil  lamps,  35. 

Thus  it  would  seem  that  those  who 
are  prone  to  say  the  fire  was  caused  by 
"crossed  wires"  when  they  can  think  of 
no  other  reason,  are  striking  wide  of  the 
truth.  It  is  but  another  piece  of  evi 
dence  in  favor  of  man's  most  faithful 
servant. 


A    CRAFTSMAN    CEDAR    CHEST 

Describing  the  Construction  of  a  Paneled  Cedar   Chest   With   Sug- 
gestions for  the  Design  of  Others 


By  Ralph  F.  Windoes 

Instructor   in   Manual   Training,    Davenport   Huh    School,    Davenport,    Iowa. 


Illustrations  from  drawings  made  by  the  author. 


RED  cedar — the  peer  among  chest 
woods — can  be  found  growing  all 
over  our  entire  country.  From  the  At- 
lantic to  the  Pacific — from  Florida  to 
Minnesota — this  beautiful  and  fragrant 
wood  grows.  In  most  places  it  sparsely 
covers  extensive  areas  (cedar  brakes), 
and  does  not  attain  any  great  size,  but 
in  the  southern  states,  especially  on  the 
west  coast  of  Florida,  it  is  highly  prized 
as  a  commercial  product  since  there  it 
grows  to  a  suitable  size  for  lumber.  One 
of  its  most  important  uses  has  been  in 


cabinet  wood,  and  especially  in  chest  con- 
struction. An  ideal  chest  wood  must  be 
light,  as  chests  are  handled  a  great  deal, 
it  must  be  firm  and  strong  for  the  same 
reason,  and  it  must  present  an  attractive 
appearance.  The  cedar  fills  this  list  com- 
pletely and  has  the  added  attraction  that 
no  other  wood  possesses — its  aroma,  com- 
bined with  its  moth-repelling  qualities. 
Moths  shun  the  red  cedar  wood  as  other 
insects  shun  the  pennyroyal  herb,  and 
costly  furs  or  woolen  goods  placed  in  a 
cedar  chest  are  moth-proof  for  ages.  Its 


the  making  of  lead  pencils,  as  it  whittles     aroma  is  so  fragrant  that  the  articles  may 


easily  and  is  very  light.    Its  consumption 
in  the  pencil  in- 
dustry alone  is  . 
several     million 
feet     a     year —  I 
hence  the  rapid  | 
depletion  of  the  j 
supply. 

Although  ; 
tfiese      cedar 
facts  are  inter- 
esting,   we    are 
more  concerned 


be  taken  out  of  the  chest,  worn  at  once, 
and  not  have  a 
repulsive  smell 
such  as  that  left 
by  the  ordinary 
moth  ball.  Al- 
together, then, 
the  red  cedar 
wood  made  into 
a  chest  produces 
a  very  pleasing 
article  of  furni- 
ture, and  one 
that  should  be 


just    at   present  Fig   l  _An  Attractlve  Cedar  Cheit  made  by  H1  h  Sohool 

m    its    use    as    a  Boy  under  the  Direction  of  the  Author. 
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in    every   home. 


238 


MODERN   MECHANICS 


In  this  article  the  author  offers  com- 
plete working  drawings  for  a  paneled 
chest,  as  well  as  suggestions  for  the  de- 
sign of  several  others.  The  description 
will  apply  to  the  one  detailed,  but  any 
one  of  the  others  can  be  worked  up  ac- 
ceptably without  difficulty. 

In  the  first  place,  it  is  not  always 
necessary  to  decorate  a  cedar  chest  with 
copper  embellishments.  Some  styles  de- 
mand it  while  others  abhor  it,  and  the 
craftsman  must  be  guided  by  his  own 
sense  of  the  ugly  and  beautiful  when 
planning  his  own.  The  photographic 
illustration  accompanying  the  working 
drawing  shows  a  chest  that  would  have 
been  much  more  pleasing  if  the  copper 
strips  had  been  omitted  altogether,  since 
they  tend  to  efface  the  stiles  of  the 
panels  and  give  them  an  "all  rail"  ap- 
pearance. If  the  craftsman  who  intends 
to  follow  this  design  will  bear  this  in 
mind  and  produce  corners  that  do  not 
show  a  bad  crack  where  joined,  he  will 
find  that  he  has  a  much  better  looking 
chest  if  he  leaves  the  copper  off.  With 
this  particular  chest,  the  box  was  fas- 
tened with  flat  head  screws  and  the  cor- 
ners were  added  to  cover  these  heads. 

A  study  of  the  working  drawing  will 
reveal  the  following  pieces  in  the  list 
of  stock: 


2  pcs. 

2  PCS. 

4  pcs. 
4  pcs. 
4  pcs. 
4  pcs. 
I  pc. 
i  pc. 

1  pc. 

2  PCS. 


W   X 
H"   X 

M 


13 
13 

X 

X 
X  2 
X  I 
X  2O 

x  16 

X      2 
X       I 


x36 


21/2" 


x  i 

x  3 

x  I 

x  I 


x  18 
x  42 

X 

X 
X 


38^ 
38 


side  panels, 
end  panels, 
side    rails, 
end  rails, 
side  stiles, 
end  stiles, 
top   cover, 
bottom, 
feet 
corner   blocks. 


This  stock  should  be  sand  papered  at 
the  mill  to  exact  dimension,  thereby  sav- 
ing the  craftsman  additional  hours  of 
labor  which  would  of  necessity  be  spent 
in  "cleaning  up"  the  wood  by  hand. 

Let  us  begin  the  construction  by  mak- 
ing the  panels.  A  study  of  the  detail 
will  show  that  the  rails  are  tenoned  into 
the  stiles.  Cut  the  mortises  in  the  latter 
first,  laying  them  put  very  carefully  and 
comparing  them  side  by  side  before  do- 
ing any  cutting.  They  will  be  made  $/?." 
wide,  l$g"  long,  and  1^/4"  deep,  as  the 


detail  shows.*  As  they  open  on  the  top 
it  will  be  a  little  easier  to  clean  them  out 
than  they  would  be  if  entirely  blind. 
Next,  lay  out  the  tenons  that  fit  into 
them,  and  cut  them  carefully  with  per- 
fectly square,  sharp  shoulders.  The 
drawing  shows  that  the  panels  are  let 
into  the  rails  and  stiles  to  a  depth  of  ^"> 
and  at  their  exact  centers.  These  panel 
grooves  can  be  cut  out  with  a  router 
plane  or  a  combination  plane,  while  if  a 
power  saw  is  handy  they  may  be  cleaned 
out  with  the  dado  head. 

When  these  parts  have  been  carefully 
fitted,  glue  and  clamp  them  together.  It 
is  not  wise  to  put  any  glue  along  the 
edges  of  the  panels,  as  they  shrink  and 
swell  with  variations  in  the  weather  and 
if  held  by  glue  at  these  points  they  might 
force  out  the  rails  or  crack  them  open. 

When  the  glue  has  dried  and  all  that 
is  on  the  outside  has  been  carefully 
cleaned  off  and  sand  papered,  these 
pieces  will  be  ready  to  assemble.  Decide 
upon  the  method  of  fastening  you  in- 
tend to  use.  If  you  insist  upon  using 
the  copper  corners,  the  best  method  is 
by  means  of  countersunk  flat  head 
screws,  1^4"  No.  9.  If  you  do  not  care 
for  the  metal  corners,  glue  and  nail  with 
finishing  nails,  the  heads  of  which  may 
be  set  and  filled  with  a  mahogany  paste 
filler  which  will  show  but  little  after  the 
finish  has  been  applied.  The  bottom  is 
also  fastened  with  nails  in  the  same  man- 
ner. The  top  cover  has  a  rounded  edge 
and  is  hinged  with  two  brass  hinges  on 
its  under-side.  It  is  checked  from  fall- 
ing back  when  opened  by  means  of  a 
desk  support  or  a  piece  of  brass  chain. 
In  each  corner  glue  a  triangular  corner 
block,  made  by  ripping  the  two  square 
pieces  on  a  diagonal  of  each.  (Notice 
the  detail.) 

The  feet  are  mitered  for  each  corner 
and  are  nailed  into  place,  as  the  detail 
plainly  shows.  The  addition  of  casters 
or  polished  steel  slides  completes  the  con- 
struction. 

As  the  description  seems  a  trifle  con- 
densed, a  few  words  of  caution  may 

*  If  the  craftsman  does  not  know  the  correct 
method  of  laying  out  and  cutting  mortise  and  tenon 
joints,  he  should  refer  to  an  article  of  this  series 
that  appeared  in  the  January  number  of  MODERS 
MECHANICS. 
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serve  the  amateur  well.  In  the  first  place, 
strive  to  obtain  good  corner  joints  so 
that  the  copper  strips  will  not  be  neces- 
sary. Good  joints  cannot  be  obtained 
unless  the  edges  of  the  ends  are  perfect- 
ly straight  and  square,  so  try  your  ut- 
most to  accomplish  this.  Be  very  sure, 
also,  that  when  the  box  is  nailed  to- 
gether, the  corners  form  right  angles.  If 
they  have  a  tendency  to  spring  after  the 
clamps  have  been  removed,  the  square 
cornered  bottom  will  probably  straighten 
them  out  if  it  fits  snug.  The  feet  should 
be  carefully  mitered  and  the  end  grain 
of  the  miter  should  be  given  a  glue  size 


fig,   2— Four   Suggestions  for  *  Cedar   Chest. 


before  the  final  gluing  and  nailing.  By 
"glue  size"  we  mean  the  placing  of  a 
thin  coat  of  glue  on  the  end  grain  and 
allowing  it  to  harden  before  giving  it  the 
final  coat.  If  casters  are  used,  glue  and 
nail  a  block  about  il/tH  square  and.  2" 
long  on  the  inside  of  each  corner  into 
which  fasten  the  caster. 

To  bend  the  metal  corners  to  right 
angles,  place  them  between  two  pieces 
of  hardwood  held  in  the  vise  so  that 
one-half  of  each  strip  is  even  with  the 
top  of  the  pieces  of  wood.  This  half 
may  then  be  driven  over  flat  with  a  mal 
let. 

Some  craftsmen  may  prefer  the  chest 
with  the  straight  sides  to  the  paneled 
chest  that  we  have  described,  hence  we 
have  illustrated  a  few  designs  that  may 
assist  him  in  his  planning.  In  Fig.  i  we 
have  a  photograph  of  a  chest  made  com- 
plete, including  the  gluing  up  of  all  stock 
from  narrow  boards,  by  an  eighth  grade 
boy  in  the  Davenport,  Iowa,  schools.  It 
has  copper  corners  and  bands,  and  a 
mitered  base — a  good  design,  yet  mas- 
sive. 

In  Fig.  2  will  be  found  four  sugges 
tions.  At  the  top  is  a  simple  design 
very  similar  to  the  chest  described  but 
with  straight  sides  instead  of  panels. 
The  bottom  is  the  same  size  as  the  top 
and  is  screwed  up  into  the  box.  Below 
is  illustrated  the  same  chest  with  the  ad- 
dition of  copper  corners  and  hinge  plates. 
The  designs  are  sawed  from  the  metal 
with  a  small  jeweler's  saw  frame.  The 
next  shows  an  elaborate  chest  with 
scrolled  pieces  nailed  at  the  corners,  giv- 
ing it  a  heavy  effect,  otherwise  the  box 
has  the  same  construction  as  the  other 
designs.  Lastly  is  a  good  design  for 
the  experienced  craftsman  to  undertake. 
The  heavy  square  corner  posts  are  ten- 
oned onto  the  end  pieces  and  the  sides. 
The  top  is  set  down  from  the  ends  and 
a  tufted  cushion  is  made  for  the  cover. 

Regarding  the  finish:  Apply  nothing 
to  the  inside  of  the  box  as  you  will  want 
the  cedar  smell  to  remain  unrestrained, 
but  the  outside  should  be  given  a  rubbed 
varnish  finish.  First,  apply  a  coat  of 
white  shellac.  After  twenty-four  hours, 
rub  it  down  smooth  with  No.  oo  sand 
paper  or  steel  wool,  and  give  it  another 
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coat  of  the  same.  After  waiting  another 
twenty-four  hours  nib  it  down  again, 
and  apply  a  coat  of  some  high  grade 
rubbing  varnish,  carefully  following  the 
directions  on  the  can  regarding  the  tem- 
perature, etc.  When  this  coat  has  thor- 
oughly dried — it  may  take  two  or  three 
days — rub  it  down  smooth  with  pumice 
stone  and  water,  and  wipe  off  clean.  Give 
it  another  coat  of  the  varnish — a  flowing 


coat — and  when  this  has  hardened  per- 
fectly rub  it  down  with  pumice  stone  and 
oil.  If  carefully  done,  this  should  give 
a  good  finish.  Of  course,  the  copper 
embellishments  are  not  placed  until  the 
piece  has  been  finished  in  this  manner. 
The  copper  may  be  polished  with  pumice 
and  water,  and  given  two  coats  of 
banana  oil  to  effectively  prevent  it  from 
tarnishing. 


THE  FLEXIBILITY  OF  THE  INDUCTION 
MOTOR 

By  E.  E.  George 


FEW  of  the  users  of  induction  mo- 
tors are  aware  of  some  of  the 
interesting  characteristics  of  this  type 
of  apparatus. 

It  is  not  generally  known  by  the  ex- 
perimenter that  the  induction  motor, 
whether  of  the  slip-ring  or  cage- 
wound  type,  may  be  used  as  a  gen- 
erator under  certain  conditions,  chief 
of  which  is  that  it  must  be  loaded  onto 
a  live  circuit,  as  the  motor  will  have 
no  field  or  magnetism  unless  the  line 
onto  which  it  is  loaded  has  another 
source  of  power  sufficient  to  excite  the 
motor  field  at  all  times.  As  a  rule, 
any  line  that  will  run  an  induction 
motor  at  no  load,  will,  with  proper  ad- 
justment of  generator  voltage  if  neces- 
sary, permit  an  induction  motor  to  be 
loaded  onto  it.  The  motor  must  be 
run  slightly  overspeed.  For  instance, 
an  induction  motor  running  idle  at 
i, 800  R.  P.  M.  which  might  give  5 
horsepower  at  1,760  and  10  horse- 
power at  1,720,  would  give  back  5 
horsepower  to  the  line  if  run  by  some 
external  source  of  power  at  1,840  and 
10  horsepower  at  1,880  R.  P.  M.  This 
relation  does  not  hold  true  exactly, 
due  to  motor  losses. 

In  case  of  a  central  station  break- 
down, where  part  of  the  synchronous 
generating  equipment  is  disabled,  in- 
duction generators  could  be  used  tem- 
porarily to  carry  most  of  the  load. 


The  slip-ring  induction  motor  is  often 
used  as  a  frequency  converter,  although 
it  may  also  be  used  for  transforming 
voltage  and  phases.  The  frequency  of 
the  current  in  the  rotor  of  an  induc- 
tion motor  equals  the  stator  fre- 
quency multiplied  by  a  fraction  whose 
numerator  is  the  synchronous  speed 
of  the  motor  minus  the  actual  speed, 
and  whose  denominator  is  the  syn- 
chronous speed.  Speed  in  the  direc- 
tion the  motor  tends  to  run  is  con- 
sidered positive,  and  speed  backward 
is  considered  negative.  Thus  it  is 
readily  seen  that  any  desired  fre- 
quency of  alternating  current  may  be 
produced  by  driving  the  motor  at  the 
proper  speed.  The  ratio  of  rotor  volt- 
age to  stator  voltage  depends  upon 
the  speed,  frequency  and  winding,  but 
the  rotor  voltage  is  usually  no  at 
zero  speed.  Practically  all  polyphase 
motors  have  three-phase  rotors.  Thus, 
a  two-phase  slip-ring  motor  makes  a 
good  device  for  obtaining  three-phase 
current  from  two-phase  lines,  or  vice- 
versa.  The  motor  may  be  driven  by  a 
direct  current  motor,  by  an  induction  or 
synchronous  motor  off  the  same  source 
of  power,  by  some  external  source  of  en- 
ergy, or  by  an  induction  or  synchronous 
motor  operating  off  of  the  new  frequency 
produced. 

This  latter  device  is  called  the  inter- 
locked frequency  changer  because  of 
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the  definite  ratio  of  the  two  frequen- 
cies, depending  only  on  the  synchron- 
ous speeds  and  pulley  ratio  of  the  two 
motors.  It  is  used  where  one  has  but 
two  motors  available  for  the  frequency 
transformation,  one  suited  to  each  fre- 
quency. 

The  squirrel-cage  type  motor  can 
also  be  used  as  a  phase  converter. 
Single  phase  current  may  be  drawn 
off  of  two  lines  of  a  polyphase  circuit 
without  unbalancing  the  circuit  great- 
ly. The  motion  of  the  rotor  tends  to 
divide  the  single  phase  load  among 
all  the  phases.  A  modification  of  this 
device  has  proved  very  valuable  in 
single-phase  railway  work.  A  three- 
phase  motor,  after  being  started  in 
any  way,  can  be  connected  onto  a 


single-phase  line  and  three-phase  cur- 
rent can  be  taken  off  of  its  terminals. 
The  experimenter  will  find  this  a  very 
valuable  device  for  obtaining  poly- 
phase current  from  a  single-phase 
supply. 

Anyone  who  is  thinking  of  instal- 
ling a  large  number  of  single-phase 
motors  with  their  costly  and  compli- 
cated starting  devices,  will  find  it  far 
cheaper  and  very  convenient  to  use 
one  large  three-phase  motor,  keeping 
it  running  idle  on  the  line  at  all  times, 
and  loading  the  small  three-phase  mo- 
tors onto  three  lines  from  its  terminals. 
The  large  motor  will  need  to  be  start- 
ed but  seldom,  and  never  under  load, 
so  it  may  be  started  by  hand  or  with 
a  split-phase  device. 


ELECTRICAL   RESISTANCES  AT 
VERY  LOW  TEMPERATURES 

It  may  be  remembered  that  some 
time  ago  Professor  H.  Kammerlingh 
Onnes,  of  the  University  of  Leyden, 
made  some  very  interesting  discoveries 
regarding  the  decrease  of  electrical  re- 
sistance in  a  conductor  at  very  low 
temperatures.  In  a  note  recently  pre- 
sented to  the  French  Academy  of  Sci- 
ences he  relates  his  further  experiences 
in  following  the  same  line  of  experi- 
ments. In  studying  the  resistances  of 
metals  at  the  very  low  temperatures 
which  can  be  obtained  with  liquid 
helium,  Prof.  Onnes  calculated  that 
the  resistance  of  mercury  would  still 
be  easy  to  measure  at  4.25  degrees 
above  the  absolute  zero  (—268.75°  C.), 
but  that  it  would  continue  to  diminish 
with  lower  temperatures  in  such  a  way 
as  to  become  negligible  at  — 271°.  Re- 
cent experiments  have  verified  these 
calculations  as  to  the  diminution  of 
resistance  with  decreasing  tempera- 
tures, and  at  the  same  time  they  have 
brought  to  light  the  unexpected  fact 
that  the  electrical  resistance  disappears 
very  suddenly.  Mercury  at  4.19°  Kel- 
vin (which  is  the  name  given  to  these 
temperatures  above  the  absolute  zero) 
passes  without  any  warning  into  a  new 


condition,  which  is  characterized  by  an 
extreme  mobility  of  the  electricity. 
This  state,  in  which  currents  can  be 
maintained  in  a  conductor  without  ap- 
preciable electromotive  force,  has  been 
called  the  "superconductor  condition." 

The  time  of  persistance  of  a  current 
once  established  in  a  circuit  and  aban- 
doned to  itself  without  electromotive 
force  is  extremely  short  in  ordinary 
cases;  for  superconductor  circuits,  how- 
ever, it  may  become  so  great  that  the 
currents  are  practically  permanent. 

In  his  communication  to  the  Acad- 
emy the  Professor  gives  an  account  of 
the  various  experiments  which  have 
led  to  these  additions  to  our  electrical 
knowledge. — J.  H.  BLAKEY. 


The  buildings  of  the  Panama-Pacific 
International  Exposition  are  being  paint- 
ed by  means  of  improved  air  brushes. 
Electric  current  is  employed  to  heat  the 
varnish  applied  over  the  paint,  so  that 
it  may  flow  more  freely  through  the  ori- 
fices of  the  air  brush. 

In  operation,  the  airbrush  utilizes  the 
principle  of  an  atomizer,  the  paint  or 
varnish  being  drawn  up  through  a  tube, 
at  the  end  of  which  is  a  nozzle. 


ICE  BOAT. 


OF  all  winter  sports  ice  boating  is  the 
most  exciting.  The  sensation  of 
flying  over  the  ice  with  the  speed  of  the 
wind  and  the  sting  of  the  frosty  air  and 
bits  of  ice  in  one's  face,  accompanied  by 
the  cracking  of  the  sails,  is  perhaps  more 
exhilarating  than  that  offered  by  any 
other  form  of  sport. 

On  some  rivers  and  lakes  where  the 
surrounding  country  is  too  level  for 
coasting  or  skiing,  ice  yachting  is  the 
chief  winter  sport.  Such  is  the  case  on 
the  North  Shrewsbury  River  in  New 
Jersey.  Sometimes,  when  the  ice  is  good, 
the  entire  river  about  the  towns  of  Red 
Bank  and  Fair  Haven  is  dotted  with 
these  craft  which  appear  like  so  many 
large  white  gulls  with  wings  outstretched. 

The  yachts  vary  greatly  in  size,  rang- 
ing from  the  small  one-passenger  affairs 
to  the  great  boats  which  carry  a  dozen  or 
more  people  at  the  same  time.  The  boat 
described  below  is  capable  of  accommo- 
dating two  or  three  persons  when  there 
is  a  good  breeze. 

Fig.  i  is  a  side  view  of  the  craft  com- 
plete. In  Fig.  2,  which  is  a  detailed  plan 
of  the  body,  the  backbone,  marked  A,  is 
33x4  inch  piece  of  timber  tapered 


slightly  at  one  end.     The  runner-plank, 

B,  is  a  2  x  8  inch  plank.    The  side  rails, 

C,  C,  are  iy2  x  4  inch  strips  set  edge- 
wise.    Almost  any  kind  of  boards  may 
serve  as  the  flooring,  D.    The  runners, 
E,  E,  are  loosely  bolted  between  the  run- 
ner blocks,  F,  F,  F,  P.    P  is  a  hole,  one 
inch  square  and  one  inch  deep,  cut  into 
the  backbone  to  hold  the  mast.    Another 
hole,  G,  %  inch  in  diameter,  is  bored 
through  the  backbone  to  hold  the  tiller 
post. 

RUNNERS 

The  two  front  runners  are  cut  from 
hard  wood  two  inches  thick.  The  size 
and  shape  can  be  found  in  Figs.  I  and  3. 
Through  each  runner,  equidistant  from 
the  ends  and  one  inch  down  from  the 
top,  there  is  a  hole  one-half  inch  in 
diameter.  Along  the  bottom  of  the  run- 
ners make  a  V-shaped  groove  one-quar- 
ter inch  deep.  The  third  runner,  which 
acts  as  a  rudder,  is  cut  from  hard  wood 
T.y2  inches  thick  and  is  14  inches  long. 
The  shape  and  width  are  the  same  as 
those  of  the  other  two  runners. 

Three  runner  irons  must  be  made  as 
follows :  Procure  some  square  iron  rod 
J4  or  5/16  inch  on  a  side.  Select  a  piece 
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just  as  long  as  the  runner  to  which  the 
iron  is  to  be  fitted.  Bend  it  edgewise  so 
that  it  will  run  along  the  bottom  of  the 
runner  and  up  the  curved  part  at  front 
and  rear  for  a  space  of  two  inches.  Then 
flatten  each  end  of  the  rod  a  little  and 
drill  holes  through  the  flattened  part  to 
take  wood  screws. 

When  all  three  irons  have  been  made 
fit  them  into  the  grooves  in  the  runners 
and  screw  them  firmly  in  place  with  long, 
stout  screws.  Sharpen  with  a  file  the 
edge  which  will  bear  upon  the  ice. 

RUNNER   BLOCKS 

Four  runner  blocks,  F,  Fig.  3,  will  be 
needed.  These  parts  are  cut  from  hard 
wood  and  are  14  x  4  x  2  inches.  Three- 
quarters  of  an  inch  below  the  center  of 
each  block  there  is  a  hole,  N,  ^  inch  in 
diameter. 


TILLER  POST  AND  HANDLE 

These  parts  must  be  made  by  a  black- 
smith. The  shape  and  size  may  be  seen 
from  Fig.  4.  The  tiller  consists  of  a 
round  iron  rod  Y±  inch  in  diameter,  split 
at  one  end  and  drilled  so  that  the  rudder 
may  be  bolted  between  the  prongs.  Just 
above  the  split  part  there  is  a  flange 
which  prevents  the  tiller  post  from  slip- 
ping up  through  the  hole  in  the  back- 
bone. The  top  of  the  rod  is  made  square 
for  a  space  of  one  inch.  Two  small  holes, 
Y&  inch  in  diameter,  are  drilled  through 
the  square  part,  the  first  one  y^  inch 
from  the  top,  and  the  other  a  trifle  below 
the  point  where  the  rod  changes  from 
round  to  square. 

The  tiller  handle  is  a  round  iron  rod 
the  same  thickness  as  the  post.  It  is 
flattened  at  one  end  and  has  a  square 
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hole  made  through  it  which  is  just  large 
enough  to  fit  snugly  over  the  tiller  post. 

MAST  AND  SPARS 

The  mast  is  a  round  stick  of  spruce  or 
pine  2.y2  inches  thick  at  the  bottom  and 
gradually  tapered  to  i$4  inches  at  the 
top.  It  must  be  cut  down  square  at  the 
bottom  to  fit  into  the  hole  in  the  back- 
bone. The  boom,  O,  Figs.  I  and  5,  made 
of  the  same  material  as  the  mast,  is  2. 
inches  in  diameter  throughout  the  whole 
length.  The  jib-boom,  T,  and  the  gaff, 
R,  are  round  sticks  ij^  inches  thick. 

ASSEMBLING    THE    PARTS 

Place  the  backbone  over  the  runner- 
plank  and  at  right  angles  to  it  in  the 
position  shown  in  Fig.  2  and  bolt  the  two 
firmly  together.  Fasten  the  cross-piece, 
X,  to  the  rear  end  of  the  backbone  with 
screws.  Secure  the  side  rails  to  the 
runner-plank  with  bolts  and  to  the  cross- 
piece  with  nails  or  screws.  Screw  the 
flooring  to  the  under  side  of  the  side 


rails  and  backbone,  and  drill  a  hole  di- 
rectly under  the  hole,  G. 

Bolt  the  rudder  between  the  prongs  of 
the  tiller  post  and  push  the  latter  up 
through  the  hole,  G.  Then  fit  the  tiller 
handle  over  the  tiller  post  and  secure  it 
in  place  with  two  pins  thrust  through 
the  two  holes  in  the  top  of  the  post. 

Bolt  two  runner  blocks  to  each  end  of 
the  runner-plank  as  in  Figs.  2  and  3, 
with  just  enough  space  between  them  to 
allow  the  runners  to  fit  in  loosely.  Be 
sure  that  the  two  pairs  of  blocks  are  ex- 
actly parallel  or  the  boat  will  not  run 
well.  Now  place  the  runners  between 
the  blocks  so  that  the  holes  in  each  come 
opposite,  and  run  a  7-inch  bolt  through 
both.  This  arrangement  allows  the  run- 
ners to  move  up  and  down  when  any 
roughness  in  the  ice  is  encountered. 

Place  the  mast  in  the  hole,  P,  and  se- 
cure it  in  place  with  three  heavy  wire 
stays,  H  and  H',  Fig.  i.  (Only  two  are 
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shown  in  the  sketch.)  One  of  these 
stays  is  brought  down  to  an  eyebolt  in 
the  tip  of  the  backbone  and  the  other  two 
to  eyebolts  in  the  side  rails.  The  boom 
and  gaff  are  fastened  to  the  mast  with 
rings  of  copper  or  brass  wire,  made  large 
enough  to  slide  freely  up  and  down.  Two 
ropes,  Y'  and  Z,  tied  to  the  gaff,  are 
brought  through  the  pulley  W,  and 
wound  around  a  cleat  on  the  backbone. 
These  ropes  make  it  possible  to  hoist  the 
mainsail  up  or  down  at  will. 

SAILS 

The  mainsail  S,  and  the  jib,  S' ',  are 
made  from  yard-wide  stripe  of  canvas 
or  sail  cloth  of  any  kind".  In  looking  at 
the  plans,  Fig.  6,  it  might  at  first  seem  a 
simple  matter  to  map  out  the  sails.  But 
such  is  not  the  case.  The  simplest  way 
to  accomplish  the  task  is  as  follows: 
Select  a  large  room  with  a  bare  floor  on 
which  to  work.  Draw  on  the  floor  a 
straight  chalk  line  8  feet  long.  At  one 
end  of  this  line  and  perpendicular  to  it 
draw  another  line  7  feet  9  inches  long. 
The  lines  may  be  made  perpendicular  by 
using  a  large  steel  square  or  by  drawing 
the  plan  in  the  corner  of  a  square  room. 
Now  fasten  a  few  feet  of  twine  to  a  piece 
of  chalk.  Make  a  loop  in  the  twine  at  a 
distance  of  four  feet  from  the  chalk. 
Drive  a  nail  at  point  a,  Fig.  6,  and  loop 
the  string  over  it.  Then,  handling  the 
chalk  like  a  pair  of  compasses,  draw  an 
arc  through  point  b.  Change  the  position 
of  the  nail  to  point  c,  and,  using  twelve 
feet  of  twine,  make  another  arc 
cutting  the  first  at  point  b.  Join 
points  a,  b  and  c  with  two  straight 
lines  and  the  plan  of  the  main- 
sail is  complete.  For  the  jib,  start  by 
drawing  a  straight  line  3  feet,  8  inches 
long.  At  one  end  of  this  line  and  per- 
pendicular to  it  draw  a  line  8  feet  long. 
Connect  the  extremities  of  these  lines 
with  a  third  line,  thus  forming  a  right 
angle  triangle,  and  the  plan  of  the  jib  is 
finished.  Now  it  will  be  found  a  sim- 
ple matter  to  cut  the  sails  to  the  proper 
shape  by  laying  the  strips  of  cloth  down 
over  the  chalk  plans.  Be  sure  to  have 
the  strips  run  as  in  the  illustration  or  the 
sails  will  not  hang  well.  All  seams  must 
be  double  stitched  with  strong  thread.  A 
hem  one  inch  wide  should  be  made  along 


all  edges  of  both  sails  and  eyelets  worked 
in,  about  one  every  foot,  on  the  sides  /, 
m,  and  »  of  the  mainsail,  and  on  the 
sides  0  and  p  of  the  jib. 

PUTTING  ON  THE  SAILS. 

When  the  sails  have  been  completed 
hoist  the  gaff  to  within  about  two  feet 
of  the  top  of  the  mast  and  fasten  it  there. 
Then  lace  the  mainsail  to  the  mast,  boom 
and  gaff  with  quarter  inch  rope  of  a  good 
quality.  Lace  jib  to  the  front  wire  stay 
and  to  the  jib-boom  as  shown  in  Fig.  i. 
A  length  of  rope  tied  to  the  end  of  the 
jib-boom  and  wound  on  a  cleat  will  allow 
more  or  less  sail  to  be  "let  out."  An- 
other rope,  K,  fastened  to  the  top  of  the 
jib  and  run  over  a  pulley,  W,  allows  this 
sail  to  be  hoisted  up  and  lowered.  The 
rope  controlling  the  swing  of  the  main- 
sail is  rigged  as  follows:  Fasten  it  to 
an  eyebolt  in  the  rear  cross-piece,  X, 
Fig.  2.  From  there  bring  it  over  two 
pulleys,  W,  W,  on  the  boom,  and  finally 
tie  it  to  a  cleat  on  the  backbone. 

The  appearance  of  the  boat  will  be 
greatly  improved  if  the  body,  runner 
blocks  and  runners  are  painted  some  at- 
tractive color  which  will  show  up  well 
against  the  ice.  The  mast  and  spars 
would  look  well  if  shellaced  or  varnished 
with  some  waterproof  preparation. 

HOW  TO  SAIL  THE  YACHT. 

When  the  craft  is  on  the  ice  always 
turn  it  toward  the  direction  from  which 
the  wind  is  blowing  and  turn  the  tiller 
crosswise  before  hoisting  sail.  For  or- 
dinary sailing  both  sails  should  be  regu- 
lated by  the  ropes  controlling  them  so 
that  they  can  swing  about  a  foot  to  either 
side.  When  the  sails  have  been  hoisted 
take  the  tiller  in  one  hand  and  push  the 
boat  around  sideways  to  the  wind.  Then 
straighten  out  the  tiller  and  run  along  a 
few  steps  till  the  craft  is  fully  under 
way.  An  ice  boat  should  be  handled 
about  the  same  as  an  ordinary  sail  boat. 
To  stop,  "throw  the  boat  up  into  the 
wind" ;  that  is,  point  it  in  the  direction 
from  which  the  breeze  is  blowing. 


The  cost  of  electrical  cooking  has  been 
reduced  more  than  40  per  cent,  by  the 
introduction  of  the  so-called  "fireless 
electric  cooker." 


DESIGN  FOR  A  SMALL  DYNAMO 

Description  of  the  Construction  of  a  30-Watt  Generator  of  Simple 
Yet  Efficient  Design 


By  Chas.  F.  Fraasa,  Jr. 


Illustrations  from  drawings  made  by  the  author. 


THE  following  design  is  for  a  small 
direct  current  dynamo  following 
the  best  practice  in  small  dynamo  con- 
struction, embodying  as  it  does,  a  lami- 
nated slotted  drum  armature;  built  up, 
mica-insulated  commutator;  cast  steel 
field  magnet,  giving  increased  efficiency; 
and  a  reasonable  speed.  The  capacity 
of  the  machine  operating  at  a  normal 
speed  of  2,500  r.p.m.  is  30  watts.  The 
design  gives  wind- 
ing data  for  15 
volts  2  amperes 
as  a  dynamo.  The 
machine  will  oper- 
ate equally  well  as 
a  motor,  but  at  a 
lower  speed.  Fig. 
i  shows  the  com- 


Fig.  1. 


pleted  machine. 

The  dynamo  is 
easily  constructed.  All  the  machine  work 
may  be  done  on  a  lathe  of  7-inch  swing. 
Directions  are  given  for  making  the  pat- 
terns so  that  the  builder  may  make  them 
himself,  and  cut  down  the  cost  of  the 
castings. 


in  proportion  to  their  length  will  form 
their  own  cores.  Holes  of  small  diameter 
in  proportion  to  their  length,  such  as  the 
holes  in  the  bearing  hubs,  will  have  to  be 
cored  out.  When  the  pattern  has  been 
turned  to  shape  it  is  finished  by  sand 
papering  it  with  No.  o  sand  paper  and 
given  a  coat  of  shellac.  This  will  raise 
the  grain  of  the  wood.  Sand  paper  again, 
and  apply  another  coat  of  shellac.  The 
patterns  are  almost 
too  small  to  make 
any  practical  allow- 
ance for  shrinkage, 
but  Y%  inch  must  be 
allowed  all  dimen- 
sions for  machin- 
ing. 

TKe    yoke    and 
the    magnet    cores 


Side  and  End  Viewi  of  30-Watt  Generator 
as  it  Appears  when  Completed. 


of  the  field  mag- 
net are  cast  separate  so  that  the  field 
coils  may  be  wound  on  a  form,  and 
then  placed  on  the  poles,  when  they  are 
secured  to  the  yoke  by  means  of  ma- 
chine screws.  Fig.  2  dimensions  the  fin- 
ished yoke  casting.  The  pattern  divides 


The  patterns  are  built  up  to  the  proper     along  the  line  A— B.    The  two  parts  of 


thickness  from  a  number  of  thicknesses 
of  white  pine,  and  secured  together  by 
pattern  maker's  glue.  Patterns  to  be 
turned  are  glued  to  a  disc  of  one  inch 


the  pattern  are  secured  together  while 
turning  by  means  of  four  3/16  inch 
dowel  pins.  These  dowel  pins  are  glued 
in  one  of  the  parts  of  the  pattern,  and 


pine  fastened  to  the  lathe  face  plate  with     fit  snugly  in  holes  in  the  other  part.  These 

pins  should  remain  in  the  patterns,  as 
they  are  used  by  the  moulder  to  locate 
the  two  parts  of  the  pattern  in  the  mould. 


screws.  A  piece  of  heavy  paper  should 
be  glued  between  the  pattern  and  the  disc 
to  facilitate  the  removal  of  the  pattern. 


The  patterns  should  be  given  a  slight  Remember  that  the  dimensions  given  in 
draft  from  the  parting  line,  that  is,  the 
parts  of  the  pattern  should  be  thicker  at 
the  parting  line,  so  that  the  pattern  may 
be  removed  from  the  mould  without  tear- 
ing the  sand.  Holes  of  large  diameter 


the  illustrations  are  finished  dimensions, 
and  to  add  %  inch  to  each  dimension 
where  it  is  to  be  machined.  The  recess 
C  is  not  turned  in  the  pattern,  but  in  the 
finished  casting. 
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The  two  pole  pieces  and  magnet  cores  you  attempt  to  machine  them.  With  a 
are  cast  together  as  in  Fig.  3,  and  ma-  piece  of  emery  cloth,  clean  all  the  sand 
chined  to  fit  the  yoke  ring,  when  the  and  scales  off  of  the  castings  and  grind 

off   any   rough,   irregular   spots. 
Mount  the  yoke  ring,  Fig.  2, 
in  the  lathe,  and  bore  it  out  to 
4^4  inches  in  diameter.    Face  the 
end   and   turn   a   recess   C,   4^ 
inches    in    diameter,    and    1/16 
inch  deep.    Then  clamp  a  block 
of   iron   to   the   face  plate   and 
turn    up   a    supplementary    face 
plate  to  snugly  fit  the  recess  in 
the   yoke    ring,    and   clamp   the 
yoke  ring  to  it.     The  other  end 
may  now  be  faced  and  the  re- 
cess turned."  Drill  two  5/16  inch 
holes  D  in  the  top  of  the  yoke 
ring    casting    for    the    terminal 
binding  posts.     The  base  lugs  E 
should  be  finished  by  grinding  to 
shape.     The  bottom  surfaces  should  be 
in     line,     so     that     the     machine     will 
stand    level.      A    y%    inch    hole    F    is 
drilled  in   each   lug  and  then  cut  open 
with  a  hack  saw  to  form  a  slot  y%  inches 
wide  and  24  inches  long.     This  slot  is 
for  the  bolts   which   hold   the   machine 
down.     The  holes  G  for  the  cap  screws 


-/f—**    ""»  !*£-*• // 

Tit.    2.— Dimensions    of    the    Finished    Yoke    Casting. 

material  B  between  the  pole  tips  is  cut 
away.  Fig.  3  gives  the  finished  dimen- 
sions. In  the  pattern,  make  the  cores 
%  inch  long,  and  the  armature  2%  inches 
in  diameter. 

The  housings  are  illustrated  in  Figs. 
4  and  5.  A  pattern  will  be  required  for 
each.  The  pattern  is  built  up  to  the  re- 
quired thickness  and  turned  inside  and 
outside.  Drill  a  hole  in  each  of  the  win- 
dows, and  cut  along  the  lines  of  the  arms 
with  a  coping  saw.  The  windows  are 
then  trimmed  to  shape  with  a  sharp 
knife.  The  flange  A  is  not  turned  in  the 
pattern  but  in  the  finished  casting.  It 
will  therefore  be  necessary  to  make  the 
ring  B  ^  inch  thick.  Turn  the  core 
prints  A,  Fig.  5,  from  some  pine,  and 
mount  one  in  each  end  of  the  housing 
hub,  gluing  it  in  a  54  mcn  hole  drilled 
in  the  centre  of  the  hub.  The  parting 
line  of  the  mould  is  the  inside  of  the 
housing,  so  draft  will  accordingly  be 
made  on  the  arms  and  the  hub. 

The  brush  holder  pattern,  Fig.  7,  is  so 
simple  as  to  require  no  explanation.  The 
hole  A  cores  itself,  and  should  be  given 
a  slight  draft  to  the  surface  B. 

The  yoke  and  the  pole  pieces  are  to 
be  cast  from  a  good  quality  of  steel.  The 
housings  and  the  brush  holder  may  be 
made  of  cast  iron. 

When  you  get  your  castings  from  the 
foundry,  they  should  be  cleaned  before 


Fig.   3. — Casting   for  Two   Pole  Pieces   and   Magnet 
Cores. 


which  hold  the  magnet  cores  in  place 
are  drilled  -H?  inch  in  diameter.  Be  care- 
ful to  locate  these  exactly  as  indicated 
in  the  illustration,  as  upon  this  depends 
the  uniformity  of  the  air  gap,  and  the 
centering  of  the  armature  between  the 
bearings.  If  the  holes  are  too  far  to  one 
end,  the  armature  will  pull  to  that  end 
and  rub  against  the  bearing. 

The    casting    of    the    pole    cores    is 
chucked  in  the  lathe  and  the  core  ends 
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are  turned  down  to  a  diameter  of  4^/4 
inches.  The  armature  tunnel  is  bored 
out  to  2  5/16  inches  in  diameter,  and  the 


Fig.  7.— Pattern  for  Brush 

Holder. 


Fig.    4. — A  Housing   as  it  Appears  When   Finished. 

ends  faced  off  so  that  the  poles  will  be 
1 1/2  inches  wide.    The  hole  A  in  each  of 
the  pole  cores  is  drilled  with 
a  9/32  inch  drill  in  the  cen- 
ter of  the  pole,  and  tapped 
Y%  inch,  18  threads  per  inch. 
In  the  armature  tunnel,  lo- 
cate the  center  of  each  pole. 
With    the    dividers    set    at 
I  5/32  inches  between  points, 
scratch  a  mark  on  each  side 
of  the  center.    Then  set  the 
divider    for    1 9/32    inches, 
and    scratch    another   mark. 
Through    these    marks     on 
each  pole  face,  scratch  paral- 
lel lines  C  and  D,  Fig  3,  and  from  the 
center  of  the  line  C  draw  the  lines  E  to 
the  ends  of  the  lines  D.   This  will 
give  the  pole  face  the  shape,  Fig.  3. 
For  mounting  the  pole  pieces  in  the 
yoke  ring,  procure  two  y%  inch  cap 
screws  one  inch  long. 

Chuck  the  housing   and  bore  the 
bearing  hub  out  to  9/16  inch  in  di- 
ameter.    Mount  the  housing  on  a 
mandrel,  bracing  it  well,  and  face  -SET 
off  the  hubs.    The  flange  A,  Fig.  4, 
is  then  turned  4^2  inches  in  diam- 
eter and  faced  off  so  that  it  will  be 
i/ 1 6  inch  thick.    This  flange  should 
make  a  snug  fit  in  the  recess  turned 
in  the  yoke  ring.    The  hole  C  is  drilled 
}/4  inch,  and  tapped  5/16  inch,  18  threads 
per  inch  for  the  grease  cup  which  lubri- 


cates  the  bearing.  To  drill  the  holes  D, 
fit  the  housings  to  the  yoke  ring,  and  drill 
a  3/1 6  inch  hole  through  the  housing  at 
the  points  located.  Then  con- 
tinue with  a  No.  29  drill  into  the 
yoke  ring  and  tap  for  a  3/16 
inch  24-thread  per  inch  screw. 
Drilling  in  this  way  will  insure 
the  alignment  of  the  holes  in  the 
housing  and  the  yoke  ring.  The 
bearing  is  a  piece  of  brass  or 
phosphor  bronze  one  inch  long, 
5/16  inch  internal,  and  9/16  inch 
external  diameter.  This  is  bored 
out  and  mounted  on  a  mandrel 
and  turned  down  to  a  snug  fit 
in  the  housing.  The  bushing  is 
driven  in  place,  and  a  ^  inch 
hole  is  drilled  through  it  from 
the  center  of  the  hole  C,  Fig.  4. 
The  bearing  is  then  reamed  out  with  a 
5/1 6  inch  reamer.  The  commutator 
end  housing  should  have  the 
inside  hub  turned  down  to 
^  inch  in  diameter  for  the 
brush  holder. 

A  grease  cup  dimensioned 
in  Fig.  6  consists  of  a  tube 
A  one  inch  long,  having  its 
ends  threaded  internally  to 
receive  the  two  caps  B  and 
C.  The  caps  B  and  C  are 
turned  from  brass  rod,  and 
threaded  to  fit  the  tube  A. 
The  C  cap  has  a  %  inch  hole 
drilled  through  it  for  the 
wick  D,  which  lubricates  the  bearing.  A 
coil  of  brass  wire  E  is  bound  to  the  wick 
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Fig.    5. — Construction   of  Pattern  for  Housings. 

D  to  force  it  against  the  shaft,  thus  pro- 
viding a  constant  supply  of  oil  to  the 
shaft. 
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fig.    6. — Parts    of   *    Grease    Cup. 


This  concludes  the  description  of  the 
machine  work  on  the  generator. 

In  the  March  issue  of  MODERN  ME- 
CHANICS, the  author  will  cover  in  detail 
the  winding  of  the  field  magnet  and  arm- 
ature of  the  3O-watt  generator,  together 
with  a  description  of  the  assembly  of  the 
machine  and  suggestions  for  an  appro- 
priate and  attractive  method  of  finish- 
ing it. 


HOW  PINS  ARE  MADE 


The  making  of  such  a  common 
and  everyday  commodity  as  a  pin 
involves  quite  a  number  of  steps  from 
the  raw  material  to  the  finished  prod- 
uct. But  every  operation  is  per- 
formed by  machinery  so  that  the  cost 
of  pins  is  remarkably  low. 

The  first  step  in  the  manufacturing 
of  pins  is  when  a  pair  of  jaws  seizes 
the  end  of  a  brass  wire  which  is 
wound  on  a  spool  and  draws  out  a 
length  corresponding  to  the  size  of 
the  pin.  The  wire  runs  on  steel  posts, 
which  serve  to  straighten  it.  The 
wire  is  then  caught  by  two  clamps  and 
a  cutter  clips  off  enough  wire  to  make 
one  pin.  A  smaH  length  of  wire  is  left 
projecting  to  make  the  head.  The  lat- 
ter is  formed  by  three  rapid  blows 
from  a  hammer  which  moves  forward 
one-twentieth  of  an  inch  after  each 
blow. 

The  pins  then  drop  from  the  clamp 
and  run  down  an  incline  beneath,  in 
which  are  grooves  large  enough  to 
admit  a  shank,  but  which  will  not  per- 
mit the  head  to  pass  through.  As  the 
pins  move  down  the  inclined  plane, 
the  points  come  in  contact  with  a  re- 
volving cylinder  beneath.  This  cylin- 
der, the  surface  of  which  is  like  a  file, 
comes  in  contact  with  the  pins  on  only 
one  side  as  they  move  down  the 
grooves.  This  causes  them  to  turn 
around  so  that  the  revolving  file 
sharpens  them  eventually  on  all  sides. 


The  pins  next  drop  from  the  grooves 
into  receptacles  and  are  cleaned  from 
grease  by  being  dipped  into  an  alka- 
line solution. 

The  process  that  follows  is  the  tin- 
ning of  the  pins.  This  is  accomplished 
by  placing  in  a  pan  a  layer  of  finely 
ground  tin,  then  a  layer  of  pins,  an- 
other layer  of  tin,  and  so  on  until  the 
pan  is  filled.  A  solution  of  bitartrate 
of  potash  is  then  poured  in.  The  ap- 
plication of  heat  makes  the  solution 
of  tin  with  which  the  pins  are  coated. 

The  pins  are  then  polished  by  plac- 
ing them  in  barrels  and  revolving 
them  rapidly.  The  friction  thus  pro- 
duced highly  polishes  the  pins  in  a  short 
time. 

Pins  are  papered  by  an  ingenious 
little  machine  which  saves  a  great  deal 
of  labor.  It  is  nothing  more  than  a 
steel  box  under  which  is  a  sliding 
frame  that  seizes  the  paper  and  crimps 
it  into  divisions  as  wide  as  the  length 
of  the  pins.  The  bottom  of  the  box  is 
made  of  little  square  steel  bars  spaced 
at  such  a  distance  apart  as  to  allow  the 
shanks  but  not  the  heads  of  the  pins 
to  pass  through.  The  bars  are  kept 
in  motion,  thus  shaking  down  the  pins 
until  a  row  is  formed,  when  they  are 
clamped  in  place  by  the  bars.  A  fold 
of  paper  is  pushed  up  against  them 
until  they  are  pressed  into  place.  This 
process  is  repeated  until  the  paper  is 
filled,  when  a  new  one  takes  its  place. 


THE 
MYSTERIOUS 


r  I  "*HE  illusion  about  to  be  described 
_L  is  in  all  probability  a  familiar 
one  to  a  great  many  readers.  In  offer- 
ing this  experiment  the  performer  first 
calls  attention  to  a  large  iron  cage  sus- 
pended in  mid  air.  The  cage  is  about  4 
feet  in  diameter  and  8  feet  high.  The 
performer's  assistant,  a  young  girl  of 
about  10  years  of  age,  enters  the  cage  by 
means  of  a  stepladder  and  two  wing- 
shaped  curtains  are  then  let  down  until 
they  just  cover  the  front  of  the  cage. 
Within  two  or  three  seconds  the  curtains 
are  raised  and  the  girl  is  seen  to  have 
grown  into  a  young  lady.  The  curtains 
are  again  let  down  and  when  raised  for 
the  second  time  the  young  lady  is  seen 
to  have  changed  into  an  old  lady.  To 
prove  that  the  effect  is  not  accomplished 
by  means  of  a  change  of  make-up  and 
costume,  the  curtains  are  lowered  and 
when  raised  again,  all  three  of  the  as- 
sistants are  seen  standing  inside  of  the 
cage.  A  ladder  is  placed  in  position  and 
the  assistants  descend. 

In  view  of  the  fact  that  the  cage  is  off 
the  floor  and  at  least  10  feet  away  from 
the  back  curtain,  and  alsp  that  the  audi- 
ence can  see  through  the  cage,  thus  prov- 
ing that  the  other  two  assistants  are  not 
concealed  therein,  this  illusion  is  a  most 
effective  one.  The  secret  of  its  produc- 
tion is  a  simple  one  and  it  is  through  the 
time-worn  method  of  using  a  special 
back  drop  that  the  illusion  is  performed. 

The  cage  is  made  as  shown  in  the  il- 
lustration and  is  about  8  feet  in  height  to 


the  top  of  the  dome.  In  the  back  of  the 
cage  the  bars  are  removed  for  a  space 
of  about  3  feet  and  in  the  middle  of  this 
space  in  both  top  and  bottom  of  the  cage 
are  placed  metal  brackets  in  which  pivots 
are  secured.  Two  pieces  of  wood  are 
then  cut  into  triangles  each  side  of  which 
is  slightly  less  than  3  feet  in  length.  Bars 
are  then  placed  in  curves  on  these  boards 
as  shown  in  the  drawing.  The  reader 
will  note  that  the  radius  of  these  curves 
is  the  same  as  that  of  the  cage  itself ;  the 
bars  set  into  the  triangles,  therefore 
serve  to  complete  the  cage. 

A  back  drop,  preferably  of  black  vel- 
vet, is  placed  across  the  rear  stage  and 
pieces  of  the  same  material  as  this  drop 
are  fastened  along  the  inside  of  the  bars 
of  the  triangles  as  shown  in  the  figure. 
Thus  we  have  a  structure  with  three 
platforms  and  this  affair  is  to  be  located 
so  as  to  revolve  freely  on  the  pivots  se- 
cured in  the  top  and  base  of  the  cage. 

Assuming  that  the  cage  has  been  sus- 
pended over  the  stage  and  that  the  drop 
is  in  position,  the  performer  is  ready  to 
attempt  his  experiment.  The  young  lady 
assistant  is  located  on  one  of  the  plat- 
forms in  the  r,ear  while  the  old  lady  oc- 
cupies the  remaining  platform.  The  au- 
dience will,  of  course,  be  unable  to  dis- 
tinguish between  the  black  material 
backing  up  the  bars  on  the  triangular 
platform  and  the  material  forming  the 
back  drop.  Thus  it  will  appear  as 
though  a  clear  view  through  the  bars  of 
the  cage  were  to  be  had.  The  child  is 


251 


252 


MODERN   MECHANICS 


Pivot' 


Pivof 
P/ofform 


Details  of  Apparatus  for  Producing  the  Mysterious 
Cage  Illusion. 

permitted  to  enter  the  cage  and  the  cur- 
tain let  down.  The  child  then  steps 
upon  the  platform  which  is  revolved, 
thus  bringing  the  young  lady  into  the 
cage.  The  curtain  is  raised  to  show  the 
young  lady  and  then  lowered  to  effect 
the  change  into  the  old  lady.  When  it  is 
desired  to  bring  all  three  assistants  into 
the  cage  for  the  finale,  the  platform  is 
revolved  until  the  three  assistants  have 
taken  their  places. 


USE  OF  GOLD  IN  CERAMICS 

Gold  is  used  on  pottery  either  for 
gilding  or  as  a  coloring  agent  in  glazes. 
Its  value  for  gilding  lies  in  its  resist- 
ance to  oxidation  and  the  fineness  of 
the  layer  which  can  be  produced,  for 


which  reason  it  is  not  an  expensive 
stain.  The  aid  of  a  flux  is  employed 
in  application,  and  mercurous  oxide  is 
found  to  reduce  the  amount  of  gold 
required.  The  following  mixture  is 
recommended: 

Fifteen  parts  of  black  mercurous  ox- 
ide, 2.5  parts  of  basic  bismuth  nitrate, 
and  0.3  parts  of  melted  borax;  the  ad- 
dition of  three  parts  of  silver  carbonate 
to  this  composition  producing  a  green- 
ish tint.  After  firing  in  the  muffler 
the  gold  has  a  matt  surface  and  must 
be  polished  with  bloodstone  or  agate. 
A  cheaper  process,  which  does  not 
require  polishing  after  the  burn,  is  the 
use  of  "Glanzgold"  or  "Meissen  gold," 
a  preparation  of  gold  solution  with  an 
organic  medium  such  as  turpentine, 
lavender  oil  and  a  balsam  or  resin.  As 
a  coloring  agent  in  glazes,  gold  pro- 
duces shades  from  violet  to  purple  and 
red,  of  which  the  best  known  is  pur- 
ple of  Cassurs,  a  lake  of  precipitated 
gold  with  metallic  hydroxide,  prefer- 
ably that  of  tin,  which  was  formerly 
regarded  as  a  definite  compound.  The 
presence  of  ammonia  or  alum  in  the 
stannous  chloride  solution  produces 
shades  from  dark  to  rose  purple,  and 
the  tint  may  be  further  modified  by 
the  substitution  of  antimony  or  mag- 
nesia for  tin.  Choice  of  flux  materially 
influences  the  color.  Various  recipes 
are  given  which  contain  lead  oxide, 
borax  or  felspar,  and  kaolin  may  be 
used  as  a  base  for  the  lake.  In  lead 
glazes  one  part  powder  will  produce  a 
deep  red  glaze,  and  in  leadless  glazes, 
one  in  10,000.  An  underglaze  stain  can 
be  produced  from  50  parts  of  pegma- 
tite, 50  of  alumina  and  one  of  gold 
chloride.  Gold  may  be  applied  under 
a  glaze  on  places  previously  moistened 
with  gum  tragacanth  solution. 


A  Berlin  professor  estimates  the  com- 
mercial value  of  electricity  represented 
by  a  single  flash  of  lightning  lasting  for 
one-thousandth  of  a  second,  at  29  cents. 
If  this  energy  could  be  conserved  and 
rendered  commercially  available,  it 
would  serve  to  light  the  average  six  or 
seven  room  cottage  for  nearly  a  week. 


HOW  to  MAKE 

MICRO- 
DETECTAPHONE 


DESCRIBING    the    Construction    of    a 
Micro-Detectaphone    of    Simple    Yet 
Efficient  Design  that  May  be  Used  for  tbe 
Same  Purposes  as  the  Commercial  Type 
Employed   by   Detectives. 


ALMOST  all  amateur  experiment- 
ers have  around  their  radio  sta- 
tion an  old  telephone  receiver  and  pos- 
sibly some  of  them  have  an  old  transmit- 
ter, but  there  are  few  who  have  a 
sensitive  microphone.  In  the  following 
the  author  has  endeavored  to  describe  a 
microphone  that  he  has  used  for  some 
time  and  which  is  so  sensitive  that  he  can 
hear  a  train  leaving  a  station  seven 
squares  away  from  his  home,  as  well  as 
hear  people  talking  in  the  house  next 
door. 

To  commence  with,  you  first  construct 
the  wire  frame  B,  which  is  made  by  tak- 
ing a  piece  of  No.  8  B  &  S  gauge  wire, 
195^  inches  long.  Measuring  7^  inches 
from  one  end,  bend  the  wire  at  right 
angles.  Then  measure  4^  inches  from 
the  first  bend  and  again  bend  at  right 
angles,  resulting  in  the  frame  B.  Next 
construct  diaphragm  D,  which  is  a  piece 
of  No.  24  B  &  S  gauge  tin,  4%  by  4^4 
inches.  Now  cut  two  pieces  of  spring 
copper  C,  either  No.  34  or  36  B  &  S 
gauge,  and  have  them  2^4  inches  long  by 
3/16  inch  wide.  Take  diaphragm  D  and 
solder  strips  C  C  to  it,  also  to  frame  B, 
(see  sketch).  Next  construct  the  adjust- 
able contact  point  G,  which  is  another 
piece  of  No.  34  spring  copper  4  inches 


long  and  YI  inch  wide,  having  three  holes 
in  it  and  bent  as  per  enlarged  sketch.  / 
is  a  piece  of  No.  i  lead  pencil  cut  in  the 
manner  shown  and  inserted  in  the  two 
holes  made  in  the  copper  strip  G.  Con- 
struct the  adjusting  screw  E,  which  is  a 
copper  pillar  l/2  inch  in  diameter  and  2 
inches  high,  with  a  hole  drilled  in  it  and 
then  tapped  out  to  receive  a  threaded 
rod.  This  rod  may  be  any  size,  but  % 
inch  rod  was  the  size  used  by  the  author. 
The  manner  in  which  the  copper  pillar  E 
and  the  adjustable  contact  G  are  fastened 
to  the  base,  A,  is  clearly  shown  in  the 
sketch.  In  order  to  fasten  wire  frame  B 
into  place,  measure  4^  inches  on  the  base 
and  then  make  two  holes  a  trifle  smaller 
than  the  wire  and  force  the  wire  ends 
into  the  holes. 

After  the  parts  are  assembled  and  the 
wire  is  run  on  the  underside  of  the  base 
to  binding  posts  F  F  at  the  edge,  as 
shown  in  the  sketch,  take  the  instrument 
and  set  it  on  a  perfectly  level  place  and 
see  where  the  carbon  point  /  touches  and 
mark  it  on  the  tin.  Now  cut  a  small  piece 
of  carbon  H,  a  ^  inch  square  by  %  thick 
and  glue  it  on  the  diaphragm  D  at  the 
point  where  carbon  point  /  touches. 

The  micro-detectaphone  is  then  ready 
for  service,  and  by  looking  at  the  hook- 
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up  you  can  see  how  to  run  the  wiring. 
/4  is  the  instrument,  B  is  the  battery,  C 
is  an  ordinary  telephone  induction  coil, 
and  D  an  ordinary  telephone  receiver.  It 
will  be  seen  that  the  receiver  is  connected 
to  the  secondary  side  of  the  induction 
coil.  With  a  little  practice  it  will  be  pos- 
sible to  adjust  the  device  to  render  it  as 
sensitive  as  most  dictagraphs  on  the 
market  at  present. 

If  you  enjoy  MODERN  MECHANICS,  tell 
others;  if  not,  tell  us. 


ELECTRICAL  ILLUMINATING 
HINTS 

Recent^  an  illuminating  engineer  of 
the  General  Electric  Company  gave  the 
following  helpful  rules: 

Dust  lamp  globes  and  shades  as  often 
as  furniture,  or  at  least  once  ->  week. 

Keep  a  supply  of  unused  lamps  of 
various  sizes  in  the  house.  Don't  wait 
until  the  lamps  are  broken  or  burned  out, 
to  secure  new  ones. 

Always  replace  a  burned  out  lamp 
with  one  of  the  same  wattage. 


A  Wall  Lamp  in  Wood  and  Artglass" 


OF  the  many  different  types  of  art- 
craft  lamps  suitable  for  amateur 
construction,  probably  none  is  more  use- 
ful than  the  wall  bracket  design  provid- 
ing it  be  made  of  moderate  size  and  of 
simple  design. 
By  the  latter  is 
meant  a  design 
c  o  m  p  aratively 
free  from  orna- 
mentation. It  is 
believed  that  the 
lamp  illustrated 
in  the  wash 
drawing  on  this 
page  combines 
both  of  these 
features  in  a 
design  that  is  at 
once  dignified, 
unobtrusive 
and  artistic.  Its 
appearance  i  n 
the  daytime  is 
quite  as  pleas- 
ing as  at  night 
when  it  is 
lighted. 

In  Fig.  i  the 
reader  will  see 
line  drawings 

that    show    the  YI.W  of  oompi^ 

plan  and  side  and  end  elevations 
of  the  completed  lamp,  as  well  as 
a  section  through  the  body  of  the  lamp 
to  show  the  method  of  securing  the  art- 
glass  panels  in  position.  The  dimensions 
are  not  given  in  these  drawings  as  their 
presence  would  serve  only  to  confuse.  In- 


*  This  article  is  one  of  a  series  dealing  with  the 
construction  of  lamps  in  many  different  designs 
that  has  appeared  in  the  November,  December  and 
January  issues  of  this  publication. 


stead,  the  scale  of  the  drawings  is  to  be 
seen  in  the  lower  left  hand  corner  of  the 
piate  and  by  cutting  this  scale  out  of  the 
page  and  pasting  it  on  a  piece  of  thin 
cardboard,   the   reader  may   take   at   a 
glance    the    di- 
mensions of  any 
part  in  the  as- 
sembled views 
by    using    the 
scale  as  a   rule 
and  reading  the 
dimensions     i  n 
inches. 

The  exact  di- 
mensions of  the 
various  p  i  e  c  es 
from  which  the 
lamp  is  made  up 
are  given  in  the 
detailed  draw- 
ing, Fig.  2.  The 
number  o  f 
pieces  of  each 
size  required  is 
also  to  be  seen 
under  each 
drawing.  The 
summary  of  this 
drawing  is  giv- 
en in  the  bill 
of  materials 

which  follows  and  it  is  necessary  only  to 
add  that  the  wood  referred  to  is  oak  un- 
less the  individual  worker  prefers  some 
other  stock,  to  match  the  finish  of  a  cer- 
tain room,  for  instance.  Oak  is  very 
practical  as  it  can  be  stained  to  a  variety 
of  shades  and  it  takes  a  nice  finish.  The 
stock  should  be  ordered  cut  to  size  un- 
less the  builder  is  well  equipped  with 
tools  and  does  not  object  to  the  extra 
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the  construction  and  assembly 
of  the  lamp.  The  first  piece  to 
consider  is  the  back  board  A 
upon  which  the  lamp  is  sup- 
ported. This  piece  should  be 
cut  accurately  to  size,  the  bevel 
planed  on  the  edges,  and  the 
whole  piece  sandpapered  with  a 
piece  of  very  fine  paper.  To 
this  piece  the  arm  B  is  attached 
after  it  is  finished  up  in  like 
manner.  The  assembling  may 
be  done  with  flat  head  wood 
screws  and  slender  wire  finish- 
ing nails  supplemented  with  glue 
carefully  applied,  but  it  is  pre- 
ferable to  use  dowels  if  the 
task  of  placing  them  is  not  be- 
yond the  ability  of  the  worker. 
In  the  case  of  the  back  board 
and  arm,  A  and  B,  respectively, 
the  use  of  screws  is  quite  ad- 
missible and  in  fact  advisable 
as  the  heads  are  concealed  when 
the  lamp  is  attached  to  the  wall. 
The  bracket  piece  G  is  cut  to 
shape  by  means  of  a  pattern 
maker's  or  compass  saw  and 
the  surface  and  edge  nicely  fin- 

Showing  Front,  Side  and  Top  Views  of  Completed  Lamp.         ished      with      sandpaper.          The 

bracket   is    then    to    be    located 

labor  involved.  At  any  rate,  the  mate-  beneath  the  arm  B  to  which  it  is  secured 
rial  should  be  ordered  planed  to  the  with  dowels.  The  attachment  to  the 
thickness  required  in  the  finished  piece,  back  board  may  be  accomplished  with 

screws  from  the  back. 


Hal 


i  piece  wood  i"  X2j4"x  14". 
i  piece  wood  i^"x  -T/" 


(£) 
(F) 


(A) 

(B) 

(C)  2  pieces  wood  J4*  x  J4'r  x 

(C)  i  piece  wood  J4"  x  ^" : 

(£>)  4  pieces  wood  ^:"  x  ^"  x  1} 

4  pieces  wood  i"  x  i"  x  10". 

2  pieces  wood  J4"  x 

(F)  2  pieces  wood  J4"  x  ^"  x  > 

(G)  i  piece  wood  i   x6"xii". 
(H)  i  piece  wood  i"  x  2"  x  2". 

(7)  2  pieces  wood  H"  x  K"  x  i%". 

(7)  i  piece  wood  %"  x  ^T  x  j&*. 

(/)  12  pieces  wood  Va"  x  34"  x  4". 

(K)  i  piece  wood  i"  x  7"  x  7". 

(L)  4  pieces  trtglass  4^x8^." 

In   the   above   bill   of   materials    the 
reader  will  note  several  repetitions  and 


The  construction  of  the  links  of  the 
chain  is  clearly  shown  in  the  detailed 
drawings,  Fig.  2,  and  indicated  by  C,  F 
and  /.  The  reader  will  note  that  the 
links  are  built  up  of  separate  pieces  of 
y*  inch  square  stock.  The  assembly  is 
preferably  with  dowels  and  glue,  al- 
though slender  nails  may  be  substituted 
for  the  dowels.  The  small  nail  holes 
are  easily  filled  and  concealed  by  means 
of  paste  wood  filler  worked  up  with  stain 
to  the  color  of  the  finish  that  is  placed 
on  the  wood. 

Before  fastening  the  upper  link  to  the 
in  preparing  the  order  for  the  mill,  the     arm,  the  latter  should  have  a  %  inch 


total  number  of  pieces  of  each  size  re- 
quired should  be  specified. 


hole  drilled  through  its  center  from  the 
back  and  extending  to  a  point  midway 


It  is  believed  that  few  words  of  ex-  between  the  pieces  of  the  upper  link.  A 
planation  are  necessary  in  order  that  the  hole  to  meet  the  first  one  is  then  drilled 
average  reader  may  clearly  understand  up  from  beneath  in  order  that  the  flex- 
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Showing    Dimensioni   of    the   Parts   of   th»   Lamp. 
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ible  wire  to  carry  current  to  the  lamp 
may  be  passed  through  the  arm,  coming 
out  between  the  pieces  of  the  link 
through  which  it  passes  on  its  way  down 
through  the  top  of  the  lamp. 

Next  in  order  is  the  block  H  to  which 
the  lower  link  is  attached.  This  block 
is  secured  to  the  top  of  the  lamp,  which 
is  a  solid  piece  of  wood,  broadly  beveled 
as  shown  at  K.  To  the  top  the  worker 
will  fasten  the  corner  posts  E,  first  cut- 
ting the  section  of  %  inch  stock  away 
from  each  as  shown  in  E,  to  provide  a 
support  for  the  artglass  sides  of  the 
lamp.  The  function  of  the  cuts  is  shown 
in  the  sectional  view  in  Fig.  i.  The 
spreaders  7  and  the  decorative  pieces  D 
are  next  prepared  and  fitted  in  their  re- 
spective places  preferably  with  glue  and 
small  dowels. 

The  pieces  of  artglass  L  should  be 
ordered  cut  to  the  exact  size  as  it  is  diffi- 
cult for  the  amateur  workman  to  secure 
a  clean  edge  on  this  glass  without  the 


skill  and  tools  of  the  professional.  Each 
sheet  of  glass  is  to  be  placed  in  the  lamp 
by  holding  the  glass  diagonally  in  the 
opening  through  the  bottom  of  the  lamp. 
When  the  glass  is  in  its  place,  a  few 
small  brads  tapped  into  the  corner  posts 
will  secure  it.  The  bottom  of  the  lamp 
may  be  left  quite  open  Or  it  may  be 
closed  with  a  square  piece  of  artglass. 

The  incandescent  bulb  is  held  in  a  re- 
ceptacle secured  to  the  top  of  the  lamp 
K  in  a  manner  that  is  obvious  to  the 
worker. 

The  color  of  the  glass  and  the  finish 
of  the  woodwork  are,  of  course,  optional 
with  the  builder  and  there  is  little  to  be 
said  other  than  to  suggest  a  color  scheme 
harmonious  with  the  interior  decorations 
of  the  room  in  which  the  lamp  is  to  be 
used.  The  woodwork  should  be  stained 
and  preferably  waxed  or  else  treated  to 
a  rubbed  shellac  finish  to  be  in  keeping 
with  the  rugged,  simple  outlines  of  the 
design. 


AN  ELECTRIC  SPY  SYSTEM  FOR 
FACTORIES 

Electrical  engineers  have  shown  much 
interest  in  the  suggestion  of  an  electric 
spy  system.  By  this  is  meant  the  appli- 
cation of  electricity  and  suitable  record- 
ers in  order  that  a  record  of  the  work 
performed  by  machines  and  employees 
would  be  available  at  the  end  of  each 
day. 

The  scheme  has  been  tried  in  a  cement 
mill  and  it  is  now  possible  for  the  man- 
agement to  secure  accurate  information 
regarding  the  operation  of  every  ma- 
chine. It  is  impossible  to  conceal  de- 
lays from  the  recording  devices. 

A  suggestion  has  been  made  for  em- 
ploying such  a  system  in  a  factory,  so 
that  it  will  keep  a  record  of  the  time  at 
which  the  machinery  was  started  in  the 
morning,  the  operation  or  failure  to 
operate  of  every  machine,  and  even  the 
opening  and  closing  of  the  various  doors, 
from  room  to  room,  up  till  the  blowing 
of  the  whistle  at  night. 

The  idea  of  an  electric  spy  system 
seems  to  have  originated  from  the  use 


of  recorders  in  power  houses  that  keep 
a  permanent  record  of  breakdowns, 
heavy  loads  and  other  conditions. 


INTERESTING  FACTS  CONCERN- 
ING BIG  GERMAN   GUNS 

Frederick  A.  Talbot,  a  well-known 
writer  in  many  fields,  gives  many  inter- 
esting facts  regarding  the  big  German 
guns  in  a  recent  article  appearing  in  the 
English  World's  Work. 

According  to  Mr.  Talbot,  the  German 
army  is  equipped  with  10.5,  28  and  42 
centimetre  guns,  which  in  English  meas- 
urements are  regarded  as  4%,  u,  and  17 
inch  weapons.  Contrary  to  the  prevail- 
ing opinion  the  fortresses  of  Liege,  Na- 
mur  and  Antwerp  were  for  the  most  part 
reduced  by  the  28-centimetre  type  of 
gun.  It  is  stated  that  the  larger  siege 
weapons  had  been  built  with  the  inten- 
tion of  using  them  against  the  fortifica- 
tions of  Paris. 

The  28-centimetre  gun  is  quite  mobile, 
being  mounted  on  a  large  gun  truck  fitted 
with  caterpillar  wheels. 


Apparatus  for  a  Spectacular  Vaudeville  Act 


ASSUMING  that  the  apparatus  de- 
scribed in  the  past  five  numbers 
of  this  magazine  has  been  built  accord- 
ing to  instructions,  the  builder  will  be 


from  40  to  50  amperes  at  full  load  and 
the  leads  from  the  stage  pocket  must 
necessarily  be  of  heavy  cable.  The 
stage  cable  used  in  connection  with  mo- 


interested  to  connect  up  and  test  his  out-  tion  picture  arcs  is  admirably  adapted  to 

this  purpose  and  the  outfit  should  in- 
clude from  50  to  100  feet  of  this  cable. 

Connection  between  the  transformer 
secondary  and  the  rotary  spark  gap  elec- 
trodes may  be  made  with  the  high  ten- 
sion cable  used  in  the  ignition  circuit 
of  automobiles.  This  cable  is  to  be 
fitted  with  substantial  lugs  as  in  use  it 
will  have  to  be  connected  and  discon- 
nected a  great  many  times. 

The     oscillation     circuit     comprising 


fit.  The  connections  are  simple,  as  the 
accompanying  drawing  indicates,  and  it 
is  only  in  some  few  particulars  that  the 
author  need  supplement  with  further  ex- 
planation. 

A  switchboard  is  highly  desirable  but 
not  at  all  essential  to  the  successful 
operation  of  the  apparatus.  One  may 
be  made  quite  simply  and  without  the 
expenditure  of  much  time  or  money.  A 
pilot  lamp,  to  enable  the  operator  to  see 

the  control  switches  in  the  dark;  a  50     spark  gap,   condenser  and  primary  o 
ampere  double  pole,  single  throw  knife     oscillation  or  high  frequency  transform- 


switch  to  control  the  transformer  circuit  ; 
and  a  small  snap  or  knife  switch  for  the 
spark  gap  motor  circuit,  will  complete 
the  equipment  of  such  a  simple  board. 
This  adjunct  to  the  outfit  may  be  made 
quite  elaborate,  if  desired,  just  for  the 
theatrical  effect  it  may  have  if  placed 
upon  the  stage.  In  this  event,  the  board, 
which  may  be  of  wood  treated  with  a 
fireproofing  compound,  should  be  fin- 


er should  be  connected  with  the  special 
cable  described  in  the  October  number 
in  which  a  description  of  the  connecting 
lugs  for  the  primary  of  the  oscillation 
transformer  also  appears. 

The  ground  connection  shown  in  the 
diagram  is  of  the  utmost  importance  as 
without  it  the  high  voltage  surge  back 
through  the  transformer  wires  will  be 
almost  sure  to  puncture  the  insulation 


ished  eventually  in  a  dead  black  to  simu-     of  the  transformer.    To  further  protect 
late  slate.     The  switch  equipment  may     the  latter  and  to  safeguard  the  house 


be  supplemented  with    fuses,    imitation 
bus  bars  and  additional  lights.    An  am- 


wiring,  a  protective  condenser   should 
be  connected  across  the  transformer  pri- 


meter and  a  voltmeter  will  not  only  add     mary  at  the  point  where  the  line  wires 
to  the  appearance,  but  will  also  be  of     are  connected.    This  condenser  is  made 

by  "joining  two  2-mfd.  telephone  con- 
densers in  series  across  the  line  and 
grounding  the  neutral  point  or  wire  that 
connects  the  two. 

For  the  sake  of  simplicity,  the  spark 
gap  is  shown  as  a  stationary  one  rather 
259 


practical  service  in  the  operation  of  the 
apparatus. 
The  transformer  requires  a  current  of 

*  This  article  is  one  of  a  series  that  has  appeared 
In  every  issue  of  this  publication  from  September. 
1914,  to  date. 


260 


MODERN   MECHANICS 


than  a  rotary.     The  connections  are,  of 

course,  the  same  for  the  two. 

When  all  has 
been  connected  up, 
the  spark  gap  elec- 
trodes may  be  ad- 
justed to  the  point 
where  they  just  miss 
the  rotating  member 
and  the  gap  motor 
started.  For  this 
first  test,  the  pri- 
mary clip  of  the  os- 


with  a  terrific  crackling  noise.  An  ad- 
justment of  the  clip  on  the  primary  from 
one  turn  to  another,  and  a  variation  in 
the  length  of  the  spark  gap,  will  soon 
enable  the  operator  to  obtain  resonance. 
This  point  is  indicated  by  the  longest 
streamers.  At  its  maximum  efficiency 
the  coil  will  send  forth  a  spark  that  will 
dart  a  distance  of  more  than  five  feet 
to  a  wire  attached  to  the  ground  and 
brought  near  the  discharge  terminal.  A 
strange  feature  of  this  experiment  is  the 
fact  that  the  secondary  cylinder  is  but 


Line, 


Line, 


Transformer 


-===-     ffrourtd 


Diagram   of   Connections  of   tke   Apparatus 


cilia  ti  on  transformer  may  be  placed 
on  the  center  turn  to  permit  of  varia- 
tion in  either  direction  as  required  to  es- 
tablish resonance.  The  main  switch  may 
next  be  closed  and  the  ball  discharger 
at  the  top  of  the  oscillation  transformer 
should  send  forth  long  streamers  of  fire 


50  inches  high  and,  rather  than  dart 
downwards,  striking  the  primary  of  the 
coil,  the  spark  will  break  down  a  far 
greater  distance  in  a  horizontal  plane 
and  still  farther  if  the  ground  connec- 
tion is  placed  averhead.  This  is  a  pecu- 
liarity of  high  frequency  discharges. 


NEW  BUSHING  FOR  BX 

The  Code  requires  that  the  armor  of 
cables  be  fasten- 
ed in  outlet 
boxes,  junction 
boxes  and  cab- 
inets so  as  to  se- 
cure good  electri- 
c  a  1  connections. 
A  new  connector 
for  BX,  called 
the  Jiffy  bush- 
ing, is  designed  to  do  this.  Metal  fin- 
gers turned  back  from  the  bushing  are 


compressed  in  the  hole  when  the  out- 
side combination  lock  nut  and  spring 
washer  are  set  tight  with  a  pair  of 
pliers,  forming  a  secure  connection. 


A  recent  invention  is  in  the  form  of 
an  electrically-operated  camera  that  may 
be  used  for  photographing  oil  wells. 
When  tools  become  broken  the  camera 
may  be  lowered  into  the  well  and  a 
photograph  obtained  of  the  extent  of 
the  damage. 


A  Summary  of  Previous  Articles 


IT  is  intended  in  this  number  to  give 
a  general  summary  of  the  ground 
covered  in  the  past  five  issues  of  the 
magazine;  this  summary  serving  as  an 
introduction  to  the  series  which  is  to  fol- 
low. In  treating  this  subject,  the  reader 
is  assumed  to  be  a  layman  who  knows 
next  to  nothing  of  electricity  and  its  ap- 
plications. For  this  reason,  the  author 
has  attempted  to  make  clear  the  nature 
of  the  various  currents  used  in  electro 
therapy  and  as  simply  as  possible  to 
show  how  they  are  applied,  before  tak- 
ing up  the  real  work  of  the  department 
which  will  be  to  show  the  inner  work- 
ings of  electro-medical  apparatus  that  is 
now  on  the  market  and  in  the  offices  of 
physicians  throughout  the  country,  if  not 
the  world. 

It  is  believed  that  the  average  physi- 
cian will  obtain  better  results  and  greater 
satisfaction  from  his  apparatus  if  he 
knows  the  why  and  wherefore  of  it ;  how 
it  works;  why  certain  things  happen; 
where  breakdowns  are  likely  to  occur 
and,  what  is  more  important,  not  so 
much  how  to  repair  such  breakdowns 
but  how  to  prevent  them  through  intelli- 
gent handling.  This  knowledge  will  bring 
with  it  a  feeling  of  confidence  that  is 
sure  to  be  transmitted  to  the  patient  dur- 
ing treatment  and  if  there  is  anything 
in  the  psychological  effect  in  the  prac- 
tise of  medicine,  this  is  a  point  not  to  be 
overlooked. 

We  have  learned  that  there  are  two 
primary  forms  of  electric  current;  the 
direct,  which  flows  in  but  one  direction 
through  a  conductor;  and  the  alternat- 
ing, which  flows  first  in  one  direction 
and  then  in  the  reverse,  alternating  its 


direction  of  flow  perhaps  many  times  a 
second. 

We  have  seen  that  both  alternating 
and  direct  currents  may  be  retarded  in 
their  flow  by  means  of  resistance;  this 
resistance  acting  as  a  valve  in  a  pipe, 
cutting  off  the  flow  in  proportion  to  the 
size  of  its  opening. 

We  have  learned  that  the  direct  cur- 
rent may  be  of  two  varieties:  one  the 
continuously  flowing  current  that  never 
fluctuates  in  its  strength  or  value  from 
one  second  to  another,  while  the  second 
form  of  direct  current  is  known  as  a 
pulsating  current.  This  current,  while 
it  flows  always  in  one  direction,  changes 
its  value  or  strength  periodically  per- 
haps many  times  a  second,  thus  giving 
it  a  wavy  or  pulsating  form. 

The  alternating  current,  we  have  seen, 
may  be  of  two  varieties  known  as  the 
high  frequency  and  the  low  frequency 
current.  The  term  frequency  referring 
to  the  periodicity  or  number  of  com- 
plete reversals  of  the  current  per  sec- 
ond. This  frequency  is  stated  in  terms 
of  so  many  cycles  per  second. 

We  have  learned  that  the  pressure  of 
the  electric  current  is  designated  by  the 
term  volt  while  its  volume  is  known  in 
terms  of  amperes.  The  resistance  to  the 
flow  of  current  is  measured  in  ohms. 

We  have  seen  that  the  alternating  and 
the  pulsating  direct  types  of  current 
have  the  peculiar  property  of  inducing 
a  sympathetic  current  in  wires  in  close 
proximity  to  those  in  which  the  fluctuat- 
ing current  may  be  flowing  and  further 
that  this  property,  known  by  the  term 
induction,  is  utilized  in  many  ways  in 
{Continued  on  page  263) 
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High  Frequency  Current  Scores  a  Success 


Interesting  Results  Ob- 
tained by  an  Experimenter 
la  the  Miami  Elver  Valley. 


A  MOST  interesting  report  on  elec- 
tro-culture experiments  was 
made  recently  by  Mr.  T.  C.  Martin  at  a 
convention  of  electrical  men  and  from 
this  report  it  may  be  deduced  that,  of  all 
the  processes  by  means  of  which  plant 
life  may  be  stimulated,  the  one  employ- 
ing the  high  frequency  current  as  its 
fundamental  principle  is  the  most  suc- 
cessful by  far. 

The  experiments  mentioned  by  Mr. 
Martin  were  carried  out  at  the  Moraine 
Farm,  a  few  miles  south  of  Dayton, 
Ohio,  and  located  in  the  celebrated  Mi- 
ami River  Valley.  The  experiments  were 
promoted  by  F.  M.  Tait,  formerly  presi- 
dent of  the  National  Electric  Lamp  As- 
sociation, and  were  in  the  immediate 
charge  of  Dr.  Herbert  G.  Dorsey,  whose 
work  in  this  line  has  long  been  worthy 
of  note. 

In  preliminary  tests,  according  to  Mr. 
Martin's  report,  says  The  Philadelphia 
Inquirer,  small  plots  were  marked  off 
for  exposure  to  different  kinds  of  elec- 
trification. To  insure  that  the  soil  of 
one  plot  was  not  better  than  that  of  an- 
other, top  earth  was  collected,  mixed  and 
sifted  and  then  was  laid  to  the  uniform 
depth  of  seven  inches  over  the  entire 
area.  To  quote  further: 

In  the  soil  of  Plot  No.  i  was  buried  a 
wire  screen.  Over  the  plot  was  a  network 
of  wire,  stretched,' about  15  inches  from  the 
ground.  Connecting  the  network  above 
the  ground  and  the  screen  below  were  sev- 
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eral  wire  antenna.  The  screen  was  con- 
nected to  one  terminal  of  a  Tesla  coil  and 
the  network  to  the  other.  A  transformer 
stepped  a  no-volt  alternating  current  up 
to  5,000  volts,  charging  a  condenser  of  tin- 
foil and  glass  plates,  which  discharged 
through  a  primary  of  the  coil.  About  130 

atts  were  operated  for  an  hour  each 
morning  and  evening. 

Plot  No.  2  was  illuminated  by  a  loo-watt 
tungsten  lamp  with  a  ruby  bulb.  The 
light  was  turned  on  for  three  hours  daily 
beginning  at  sundown.  Plot  No.  3  was  il- 
luminated the  same  way,  except  that  a 
mercury  vapor  lamp  was  used.  No.  4  had 
no  artificial  stimulation  of  any  kind,  being 
intended  as  a  comparison  between  elec- 
trically excited  plant  growth  and  that  of 
natural  conditions. 

In  Plot  No.  5  was  buried  a  wire  net- 
work connected  to  the  terminal  of  a  110- 
volt  direct  current.  The  positive  terminal 
was  attached  to  a  small  sprinkling  can 
with  a  carbon  electrode  in  its  center.  The 
can  being  filled,  the  water  was  subjected 
to  electrolysis  for  several  minutes.  The 
plot  was  then  sprinkled  from  the  can,  the 
theory  being  that  the  current  might  flow 
from  the  can,  through  the  streams  of 
water  to  the  soil. 

Plots  Nps.  6  and  7  were  sub-divided  into 
four  individual  boxes,  two  feet  square,  sep- 
arated by  porcelain  insulators  and  ar- 
ranged with  carbon  electrodes  at  each  end. 
To  these  electrodes  were  applied  both 
direct  and  alternating  currents. 

After  radish  and  lettuce  seed  had  been 
planted  and  germination  had  begun,  the 
various  methods  of  electrification  were 
tried  with  extreme  care.  The  result  of 
the  experiments  showed  that  the  plants  in 
Plot  No.  I  grew  in  every  instance  far 
more  rapidly  than  those  in  the  other  beds 
and  more  than  double  the  normal  growth 
as  shown  in  the  uneleqtrified  bed. 


MODERN   MECHANICS 


263 


The  comparative  results  obtained  with 
the  various  processes  may  be  noted  in 
the  table  which  follows,  and  it  is  inter- 
esting to  observe  that  the  high  frequency 
current  from  the  Tesla  coil  takes  the 
lead  from  the  standpoint  of  weight  of 
the  edible  portion  of  both  radishes  and 
lettuce  grown  under  its  influence: 


plot  of  ground.  The  details  of  the  lay- 
out and  an  outline  of  the  apparatus  used 
will  be  reported  in  the  March  issue  of 
MODERN  MECHANICS.  Following  this 
report,  the  complete  specifications  for 
the  construction  of  high  frequency  ap- 
paratus suitable  for  the  cultivation  of  a 
two-acre  plot  will  be  given  in  order  that 


Plot  i 

Radishes  (ten  plants  Telsa 

selected  at  random)  :  Coil 

Total  plant  weight,  grams 265.70 

Edible  portion,  grams I39-5O 

Edible  portion,  per  cent 51-15 

Tops  and  leaves,  grams 120.50 

Tops  and  leaves,  per  cent 43-35 

Roots,  grams   9.30 

Roots,  per  cent 3.50 

Lettuce   (ten  plants  selected  at  ran- 
dom)      , .    67.00 

Edible  portion,  grams 60.70 

Edible  portion,  per  cent 90.59 

Roots,  grams   6.30 

Roots,  per  cent 9.41 


Plot  2    Plot  3 
Ruby  Mercury 
Light    Vapor 
137.80    109.50 
57.40     40.90 

41-65  37-34 

75.70  65.90 

54.92  60. 1 8 

4.70  3.20 

343  2-48 


Plot  4 
Nor- 
mal 
180.00 
79.40 
44.11 
95-00 
52-77 
5-6o 
3.12 


Plots 
Elec. 
Spkg. 
78.50 
31.00 

39-49 

41.50 

55-66 

6.00 

4-85 


52.60  56.60  46.10  31.30 

57.30  50.20  41.80  28.20 

89.92  88.85  90.67  92.10 

5.30  6.30  4.30  3.10 

10.08  11.15  9-33  7-99 


Encouraged  by  these  preliminary  ex- 
periments, the  workers  started  the  re- 
search on  a  larger  scale  with  a  two-acre 


interested  readers  may  conduct  similar 
experiments  should  they  be  interested  to 
that  extent  in  this  subject. 


THE   HAMILTON   RADIO   ASSO- 
CIATION 

The  Hamilton  Radio  Association 
held  its  first  meeting  on  December  ist. 
One  of  the  features  of  the  meeting  was 
the  election  of  officers,  as  follows: 
President,  Hughes  Beeler;  vice-presi- 
dent, Arthur  Letherby;  secretary,  S. 
D.  Doron;  treasurer,  Cecil  Hopkins, 
and  chief  operator,  S.  W.  Doron. 

Plans  for  the  ensuing  year  were  dis- 
cussed and  many  important  sugges- 
tions were  offered.  At  this  meeting  30 
members  were  present  and  it  was  re- 
ported that  the  number  of  stations  of 
members  in  operation  totale'd  41. 

It  is  said  that  the  Hamilton  Radio 
Association  has  the  most  powerful  sta- 
tion in  that  section  of  the  country,  at 
their  disposal.  The  range  is  well  over 
500  miles.  The  average  power  of  other 
stations  in  the  city  is  *4  kw. 

The  association  will  be  pleased  to 
hear  from  other  clubs  and  organiza- 


tions interested  in  radio  communica- 
tion. All  correspondence  should  be 
addressed  to  the  secretary  at  329  N.  C. 
street,  Hamilton,  Ohio. 


SUMMARY  OF  PREVIOUS 
ARTICLES 

(Continued  from  page  261) 
the  application  of  the  electric  current. 

Having  covered  this  ground,  it  is  felt 
that  even  the  lay  reader  will  be  prepared 
to  study  the  internal  construction  of  a 
modern  piece  of  electro-medical  appa- 
ratus with  an  appreciable  degree  of  in- 
telligence, particularly  if  he  has  oper- 
ated the  machine  (as  so  many  physi- 
cians have)  without  making  even  a  pre- 
tense of  getting  at  the  fundamental  prin- 
ciples of  the  apparatus. 

To  this  end,  therefore,  the  next  instal- 
ment will  be  the  first  of  a  series  an- 
alyzing the  various  parts  of  machines  of 
this  nature. 


Recent  Novel  Patents 


Pipe  Bending  Device 

A  Chicago  inventor  has  secured  a  patent  on  a  pipe 
bending  device  that  is  shown  in  the  accompanying 
illustration  and  which  is  strikingly  simple.  It  con- 
sists of  a  long  arm  mounting  at  one  end  two  grooved 
rollers  that  serve  to  bend  the  pipe  which  is  held  by 
an  upright  through  which  it  passes. 


Contact  Making  Mechanism 

A  member  of  an  electrical  manufacturing  company 
of  Chicago  has  been  successful  in  obtaining  a  patent 
on  a  very  simple  contact  making  device  that  is  illus- 
trated in  one  of  the  accompanying  sketches.  His  in- 
vention consists  of  a  rotating  ratchet  the  teeth  of 
which  alternately  raise  and  lower  a  spring  carrying 
a  contact  point  that  makes  connection  with  another 
contact  point  mounted  on  a  spring  below. 


Electric  Lamp  Stand 

The  latest  in  electric  lamp  stands  is  probably  pre- 
sented in  the  invention  of  a  Rhode  Island  native. 
The  invention  covers  a  simple  sheet  metal  stand 
that  is  made  by  interlocking  two  members  at  right 
angles.  Obviously,  the  stand  can  be  taken  apart  and 
packed  flat  for  transportation  purposes.  In  the 
upper  portion  of  this  stand  a  collar  arrangement  per- 
mits of  inserting  a  standard  lamp  socket.  An  elec- 
tric bulb  and  some  suitable  shade  completes  this 
rather  inexpensive  yet  efficient  lamp. 


Improved  Saw  Handle 

By  using  the  newly  invented  saw  handle  patented 
by  a  Californian,  greater  use  and  convenience  will 
be  had  from  the  usual  saw  than  at  the  present  time. 
This  invention  is  quite  simple,  comprising  the  usual 
wooden  handle  on  which  is  fastened  by  means  of  a 
pivot  a  clamping  member  for  holding  the  saw  proper. 
The  saw  can  be  turned  at  any  angle  in  relation  to 
the  handle,  which  will  be  found  very  convenient  in 
actual  work. 


Eyeglasses 

A  Western  inventor  has  secured  a  patent  for  eye- 
glasses of  entirely  new  design  as  regards  the  method 
of  holding  the  lenses  in  place.  As  will  be  seen  in 
the  sketch,  the  lenses  are  held  before  the  eyes  by 
a  simple  framework  that  is  attached  to  a  band  fitting 
around  the  wearer's  head.  The  main  advantage 
gained  with  this  peculiar  frame  is  that  the  nose  of 
the  wearer  does  not  become  sore  as  in  the  usual  eye- 
glasses, while  another  feature  is  that  the  field  of 
vision  is  not  disturbed  by  portions  of  the  mounting. 


Cow  Tail  Holder 

A  Middle  Western  inventor  has  patented  the  simple 
device  shown  in  one  of  the  sketches  for  holding  a 
cow's  tail  secure  during  milking  time.  This  device 
consists  simply  of  a  steel  spring  portion  which  coils 
about  one  of  the  hind  legs  of  the  cow  and  which 
holds  in  place  a  spring  clamp  holding  the  tail.  While 
inexpensive,  this  simple  device  would  probably  pay 
for  its  cost  several  times  over  in  a  short  time  by 
preventing  the  overturning  of  milk  pails  and  the 
loss  of  their  contents. 


Simple  Door  Buffer 

The  subject  of  a  recent  invention  is  a  simple  door 
buffer  that  is  shown  in  one  of  the  accompanying 
drawings.  It  consists  of  a  metal  strip  bent  in  the 
shape  indicated.  The  buffer  is  fastened  on  any  floor 
in  such  a  position  as  to  engage  with  a  door  when 
the  latter  is  thrown  open.  Not  only  does  the  device 
break  the  force  with  which  the  door  is  moved,  but 
it  also  locks  the  door  in  position  to  prevent  its  un- 
desired  closing.  A  pressure  of  the  foot  on  the  front 
portion  releases  the  door  when  it  is  to  be  shut. 


Wood  Graining  Tool 

In  one  of  the  accompanying  illustrations  is  shown 
a  patented  graining  tool  as  well  as  specimens  of  its 
work.  The  tool  carries  a  marking  pad  on  its  under- 
side which  is  used  in  applying  different  grain  mark- 
ings on  wooden  surfaces. 
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Improved  Oil  Can 

The  improving  of  the  usual  type  of  oil  can  is  the 
subject  of  a  patent  granted  to  an  lowan  inventor. 
The  improved  oil  can  is  fitted  with  a  flexible  bottom 
as  in  the  instance  of  the  conventional  type,  but  in 
addition  a  powerful  spiral  spring  is  fitted  within  the 
can  to  return  the  bottom  to  its  normal  shape  after 
it  has  been  pressed.  By  employing  this  design  it  is 
possible  to  give  the  flexible  bottom  a  greater  contour 
and  therefore  facilitate  the  application  of  oil  with 
such  a  can.  

Automatic  Lamp  Extinguisher 

Two  Wisconsin  inventors  have  joined  forces  in 
patenting  a  form  of  kerosene  lamp  that  is  automati- 
cally extinguished  by  simply  raising  it  off  the  table 
or  other  support  on  which  it  may  be  placed.  The 
extinguishing  device  is  in  the  form  of  a  sleeve  slid- 
ing over  the  wick  and  connected  to  an  arrangement 
in  the  base  that  pushes  the  sleeve  upwards  whenever 
the  lamp  is  lifted.  If  the  lamp  is  to  be  carried 
about  a  small  lever  on  the  side  can  be  held  to  pre- 
vent the  sleeve  from  moving  upwards.  The  main 
advantage  of  using  such  a  lamp  is  that  the  flame  is 
immediately  extinguished  should  it  be  upset  acci- 
dentally.   

Milk  Bottle  Holder 

If  the  invention  of  two  Philadelphians  becomes 
widely  employed,  many  persons  who  are  in  the  habit 
of  securing  their  milk  supply  free  of  charge  will 
have  to  pay  for  this  commodity  in  the  future.  The 
invention  is  in  the  form  of  a  spring  door,  a  ledge 
for  holding  the  bottle,  and  the  door  frame  which  is 
mounted  on  the  outside  of  a  wall  or  door.  As  soon 
as  the'  milkman  places  a  bottle  on  the  ledge  of  the 
holder,  the  door  closes  and  the  weight  of  the  bottle 
actuates  a  member  that  locks  the  door  securely. 
When  the  bottle  is  removed  from  inside,  the  door 
can  again  be  opened  from  the  outside. 

Wire  Twister 

A  New  York  inventor  has  secured  patent  rights  on 
a^simple  attachment  that  may  be  used  in  connection 
with  the  ordinary  brace  for  twisting  wires,  as  shown 
in  the  sketch.  The  attachment  consists  of  two  jaws 
that  firmly  hold  the  ends  of  the  wire.  By  turning 
the  brace  the  wires  are  twisted  more  rapidly  and 
firmly  than  would  be  possible  by  the  use  of  pliers. 


Umbrella  Locks 

A  New  York  inventor  has  secured  a  patent  on  a 
hollow  umbrella  handle  which  contains  a  chain  and 
padlock  for  securing  the  umbrella  to  any  stationary 
object  in  order  to  prevent  theft.  When  not  in  use 
the  chain  and  padlock  are  placed  in  the  handle  and 
concealed  by  a  pivoted  cover  as  shown.  The  same 
idea  is  equally  applicable  to  canes. 


Attachment  for  T-Squares 

A  Pennsylvania  inventor  has  recently  secured  a 
patent  for  an  attachment  that  may  be  fastened  to 
any  T-square  and  that  serves  to  hold  the  end  of  the 
T-square  firmly  against  the  board  and  insure  accurate 
work.  A  spring  member  as  well  as  a  clamping  screw 
forms  part  of  the  attachment;  the  device  being 
clamped  at  the  desired  place  on  the  T-square  while 
the  spring  firmly  holds  the  T-square  in  place  on  the 
board.  This  device  is  quite  simple  and  inexpensive 
to  manufacture.  Accordingly,  it  should  have  a  very 
ready  sale  among  draftsmen  who  will  immediately 
appreciate  its  merits. 


Wall  Papering  Machine 

A  rather  ingenious  machine  has  recently  been  pat- 
ented by  a  Kansas  inventor  for  use  in  applying  wall 
paper  directly  from  the  roll  to  the  wall  with  practi- 
cally no  manual  labor.  As  seen  in  the  illustration, 
the  device  consists  essentially  of  a  framework,  a 
paste  receptacle  opening  at  its  bottom  to  a  roll  over 
which  passes  the  back  of  the  wall  paper  fed  from 
a  roll,  and  lastly,  a  suitable  cylinder  for  neatly  press- 
ing the  paper  in  place.  The  invention  is  cleverly 
worked  out. 


Clothes  Drier 

f  A  patent  has  just  been  granted  to  two  New  York 
inventors  on  a  clothes  drier  of  compact  design.  As 
shown  in  the  illustration  the  drier  is  made  in  the 
form  of  a  suitably  supported  rod  on  which  other  rods 
may  be  mounted  so  as  to  hold  the  great  number  of 
pieces  hung  up  to  dry.  A  simple  wire  framework 
can  be  fastened  at  any  place  along  either  rod  and 
serves  to  hold  the  articles  by  means  of  ordinary 
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School  of  Practical  Electricity 

Under  the  title  of  "School  of  Practical 
Electricity,  Vol.  I,"*  five  authors  have  con- 
tributed a  very  valuable  work  to  students  of 
electrical  engineering.  The  book  is  divided 
into  the  following  general  sections:  First 
principles  of  electricity,  batteries  and  low  po- 
tential electric  wiring;  theory  of  direct  cur- 
rent; electric  light  wiring  with  problems; 
magnetism  and  the  commercial  applications 
of  magnets;  and  telephony. 

This  work  is  written  in  a  clear  manner  in 
order  that  it  may  be  easily  understood  by  the 
student,  electrician,  engineer,  architect,  and 
all  those  engaged  in  professions  allied  to  the 
electrical  industry.  Countless  diagrams  and 
illustrations  are  employed  to  make  the  text 
explicit.  Each  section  of  the  book  is  com- 
plete in  itself  and  makes  recourse  to  other 
works  unnecessary. 

*School  of  Practical  Electricity,  Vol.  1,  by  Oscar 
Werwath,  E.F...  Principal  of  the  School  of  Eniri- 
neering  of  Milwaukee,  George  J.  Kirchgasser,  Fred- 
erick C.  Raeth,  Instructor  in  Chemistry  and  Electro- 
chemistry in  the  School  of  Engineering  of  Milwau- 
kee, and  W.  E.  Hennig  and  R.  A.  W.  Tamms. 
Instructor  and  Assistant,  respectively,  in  the  same 
school.  Published  by  the  Electroforce  Publishing 
Company.  Price,  $4.60. 


Art  Work  in  Metal 

"Art  Metalwork"  is  the  title  of  a  recent  ad- 
dition to  the  many  valuable  works  of  The 
Manual  Arts  Press,  covering  the  making,  dec- 
prating  and  finishing  of  many  diversified  ob- 
jects in  metal.  Beginning  with  a  detailed  de- 
scription of  the  necessary  tools  and  equipment 
to  make  the  metal-craft  objects  described  later 
in  the  book,  the  work  leads  the  reader 
through  chapters  devoted  to  the  designing  of 
metalwork  objects,  copper  and  the  alloys  of 
copper,  the  various  metal  gauges  in  use,  col- 
oring and  finishing  of  metal-craft  work, 
sources  of  materials  and  equipment  in  which 
firm  names  are  given  where  the  necessary 
supplies  may  be  secured,  etching  and  soft  sol- 
dering, straight  bending  and  lapping,  saw 
piercing,  annealing,  riveting,  seaming,  the 
making  of  beaten-ware,  chasing,  raising,  hard 
soldering,  enameling,  spoon  making,  etc.,  etc. 
There  are  numerous  objects  described  and  il- 
lustrated as  tasks  for  the  reader  to  p«r 


form.  And  the  most  striking  feature  of  the 
book*  is  that  the  author  has  endeavored  to 
permit  of  using  only  the  simplest  and  most 
jjon;mon  of  tools  and  equipments  for  accom- 
plishing the  work. 

*  Art  Metalwork,  by  Arthur  F.  Payne.  Published 
by  The  Manual  Arts  Press,  Peoria,  111.  Contains  188 
pages  and  159  illustrations.  Cloth  bound.  Price, 
$1.60. 


Molded  Insulation 

A  long-felt  want  in  electrical  engineering 
literature  has  been  filled  in  a  most  satisfying 
manner  by  the  publication  of  "Molded  Elec- 
trical Insulations  and  Plastics."  *  The  author 
evinces  a  thorough  and  practical  working 
knowledge  not  only  of  the  design  and  appli- 
cation of  every  form  of  molded  insulator,  but, 
what  is  perhaps  even  of  greater  importance, 
he  offers  a  comprehensive  discussion  of  the 
nature  and  chemical  composition  of  the  ma- 
terials from  which  the  insulators  are  made. 
Further,  he  possesses  the  rare  gift  of  being 
able  to  impart  highly  technical  knowledge  in 
an  understandable  form  which  renders  it  of 
the  greatest  value  to  electrical  engineer,  de- 
signer and  manufacturer  alike.  Reference  to 
the  trade  names  of  the  various  compositions 
has  been  avoided  and  the  aim  has  been  to 
make  the  work  a  reference  book  of  every  con- 
ceivable form  of  data  pertaining  to  the  com- 
position, design  and  application  of  molded  in- 
sulation. 

•  Molded  Electrical  Insulations  and  Plastics.  Pub- 
lished by  Ward  Clausen  Co.,  200  Fifth  Avenue,  New 
York.  Contains  207  pages  and  88  illustrations. 
Cloth  bound.  Price,  $3.00. 


Electric     Cooking,    Heating     and 
Cleaning 

A  volume  very  complete  in  every  detail  and 
dealing  chiefly  with  the  application  of  such 
electrically-operated  appliances  of  use  in  the 
ordinary  household  as  come  chiefly  under  the 
sphere  of  woman's  work,  has  been  published 
under  the  title  of  "Electric  Cooking,  Heating 
and  Cleaning."  *  It  is  the  work  of  an  Eng- 
lish woman  who  writes  with  the  enthusiasm 
of  a  possessor  of  an  electric  kitchen  and  a 
home  that  is  fitted  with  electrical  conveniences 
throughout. 

Some  of  the  subjects  treated  with  great 
care  and  thoroughness  are: 

What  electricity  can  do  in  the  home ;  the 
commercial  aspect  of  electric  cooking;  the 
duty  of  central  station  engineers;  oven  effi- 
ciencies :  electric  heating ;  ventilation  and  air 
purification. 

The  volume  represents  the  first  definite 
compilation  of  data  relating  to  electric  cook- 
ins?  in  book  form  and  will  be  of  interest  not 
only  to  the  housewife  but  also  to  the  central 
station  engineer. 

*  Eltctric  Cooking,  Heating  and  Cleaning,  by  Maud 
Lancaster.  Published  by  D.  Van  Nostrand  Companr. 
83  r»rk  Place.  New  York.  Price.  $1.PO. 
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Questions  and  Answers 
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This  department  will  appear  regularly  in  MODERN  MECHANICS,  subject  to  the  following 
regulations :  The  questions  must  be  legibly  written  with  typewriter  or  in  ink,  on  one  side  of 
the  sheet.  Each  question  must  be  definite  and  cover  but  one  point  of  the  subject  under  con- 
sideration, although  a  letter  can  contain  more  than  one  question.  On  the  10th  of  the  second 
month  preceding  the  date  of  issue  of  the  magazine,  all  the  questions  on  hand  will  be  consid- 
ered and  those  which  are  put  in  the  most  intelligent  manner  and  of  widest  general  interest 
will  be  selected  for  publication  in  such  issue,  the  number  being  governed  by  the  space  available. 
All  other  questions  will  be  returned  to  the  writers  with  a  statement  of  the  price  for  which 
they  will  be  answered  by  letter.  Return  postage  must  be  enclosed  with  each  letter  containing 
questions,  and  the  letters  must  be  addressed  to  the  Questions  and  Answers  Department  and 
ntain  nothing  relative  to  other  departments  of  the  magazine. 
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AERIAL. 

(8)  R.  J.,  Indianapolis,  Ind.,  writes : 
Q.  i. — I  am  about  to  put  up  an  aerial  on 
my  house  in  West  Indianapolis,  but  this  is  the 
lowest  part  of  the  city.  It  is  flat,  but  still  it  is 
much  lower  than  the  rest  of  the  city.  Can  I 
get  as  good  results  with  my  set  as  I  could  if 
I  placed  the  same  aerial  up  on  a  house  on  the 
higher  part  of  the  city? 

A.  i. — As  the  waves  follow  the  surface  of 
the  earth  you  will  not  be  greatly  hampered 
by  being  on  the  low  ground  since  it  is  flat.  If 
you  were  behind  a  high  hill  you  would  prob- 
ably notice  a  decrease  in  your  range  due  to  the 
screening  effect  of  the  hill.  However,  since 
you  are  on  flat,  open  land,  you  will  probably 
not  experience  any  great  difficulty  in  covering 
ranges  which  will  compare  with  those  of  the 
stations  more  favorably  situated. 


TRANSFORMER  SUPPLY. 

(9)  E.  W.  M.,  New  Orleans,  La.,  asks : 

Q.  i. — I  have  220  volt,  three-phase  alternat- 
ing current  supplying  a  motor.  I  would  like 
to  operate  a  transformer  for  wireless  work 
from  this  line.  Is  there  any  way  I  can  do  it 
other  than  by  using  resistance?  I  would,  of 
course,  only  use  one  phase. 

A.  i.— There  is  no  way  which  will  enable 
you  to  directly  connect  your  transformer  to 
the  three-phase  system.  The  best  procedure 
for  you  to  follow  would  be  to  construct  a 
small  closed  core,  2  to  i  ratio  auto  trans- 
former. Such  a  transformer  could  be  con- 
structed for  a  very  small  cost  and  little  labor. 
The  fact  that  you  only  have  three-phase  220 
volt  supply  should  in  no  way  hinder  you  from 
installing  a  radio  set. 

FUSES  FOR  BATTERIES. 

(10)  McC.  R.,  O.,  asks: 

0.  i.— Are  fuses  made  that  will  operate  on 
battery  currents? 

A.  i. — Yes,  such  are  regularly  employed  on 
common-battery  telephone  switchboards.  Of 
course,  on  storage  battery  circuits  fuses  have 


to  be  of  dimensions  quite  similar  to  those  for 
dynamo  machines. 

Q.  2. — Are  fuses  practicable  for  induction 
coil  secondary  circuits? 

A.  2. — No,  the  currents  from  such  sources 
are  altogether  too  small  to  affect  even  the 
smallest  capacity  fuses. 


COPPER  IN  SUBMARINE  CABLES. 

(11)  J.  W.  H.,  Melrose,  Mass.,  asks: 

Q.  i. — Does  the  copper  of  submarine  cables 
crystallize  the  same  as  that  in  trolley  wires? 

A.  i. — No,  for  the  cause  of  crystallization  of 
the  copper  in  the  latter  is  due  to  the  frequent 
bending,  as  every  trolley  wheel  raises  and 
lowers  it.  You  can  bend  a  copper  wire  a 
good  many  times  before  it  will  break,  but 
thousands,  or  hundreds  of  thousands  of  bend- 
ings  will  eventually  result  in  a  crack  and  sub- 
sequent break.  No  mechanical  action  what- 
ever can  be  discovered  as  attributable  to  the 
simple  passage  of  the  electric  current 

Q.  2.- — How  many  messages  at  a  time  can 
be  sent  over  a  telegraph  wire? 

A.  2. — The  common  working  of  trunk  lines 
between  important  cities  is  on  the  duplex  sys- 
tem, whereby  two  messages  at  a  time  are 
being  sent,  one  operator  at  each  end  of  the 
line  sending  and  another  receiving,  four  op- 
erators thereby  being  engaged,  each  quite  ob- 
livious that  he  has  not  exclusive  use  of  the 
wire.  Quadruplex  sets  of  instruments  are  also 
largely  in  use,  whereby  four  messages  are 
being  simultaneously  sent,  two  from  each  end, 
eight  operators  thereby  being  served  by  one 
wire.  Of  course,  there  is  only  a  single  cur- 
rent passing  over  the  wire  at  a  given  instant, 
but  this  current  may  be  strong  or  weak,  and 
in  one  direction  or  the  other,  and  only  certain 
instruments  respond  to  certain  connections. 

EDISON  BATTERIES. 

(12)  M.  R.  P.,  Seaford,  Del.,  asks: 

Q.   i. — How  to  set  up  an  Edison  primary 
battery. 
A.   i.— Since  the  excitant  of  this  type  of 
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battery  is  caustic  soda,  a  nrst  direction  will 
be  to  keep  the  fingers  out  of  it.  A  saturated 
solution  of  the  caustic  is  made  and  placed  in 
the  jar.  A  layer  of  heavy  paraffin  oil,  say 
%"  or  more  in  depth,  is  then  poured  on  top 
the  solution.  This  is  to  keep  the  water  from 
evaporating  and  the  salts  from  crystallizing 
out.  Before  immersing  the  copper  oxide  posi- 
tive and  the  zinc  negative  plates,  wet  them. 
This  precaution  is  merely  to  prevent  the  oil 
from  adhering  to  them  in  passage. 

Q.  2. — What  voltage  should  one  of  the  bat- 
teries give? 

A.  2. — On  open  circuit — when  no  current  is 
being  taken — the  voltage  should  be  .95,  but 
when  supplying  normal  current  the  voltage 
will  fall  to  about  .70. 

RADIO  LICENSE  AND   EMPLOYMENT. 

(13)    K.  B.  R.,  Waltham,  Mass.,  asks: 

Q.  I. — Is  an  applicant  for  a  commercial 
radio  license  obliged  to  secure  an  amateur 
license  first? 

Q.  2. — How  would  you  advise  a  boy  15 
years  old  to  secure  a  commercial  license;  said 
boy  being  able  to  operate  all  instruments,  re- 
ceive and  send  at  a  moderate  speed,  and  hav- 
ing a  pretty  good  knowledge  of  the  theory, 
wavelengths,  etc.? 

Q.  3. — How  could  the  same  boy,  after  secur- 
ing commercial  license,  obtain  employment  by 
the  Marconi  Co.  to  work  summers? 

A. — The  above  questions  are  typical  of  a 
large  number  of  questions  continually  being 
asked  us  by  our  readers  and  it  seems  advis- 
able here  to  make  the  answers  more  complete 
than  is  usually  permissible.  In  this  manner 
we  hope  to  reply  in  a  general  way  to  all  ques- 
tions asked  on  the  subject. 

The  first  step  an  applicant  for  any  form  of 
radio  license  should  take  is  to  send  fifteen 
cents  to  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington, 
D.  C,  and  obtain  the  bulletin  entitled  "Radio 
Communication  Laws  of  the  U.  S."  This  is  a 
recent  publication  containing  the  U.  S.  radio 
laws,  the  international  radiotelegraphic  con- 
vention, together  with  a  liberal  interpretation 
of  their  meaning  and  details  regarding  appli- 
cation for  licenses. 

Any  citizen  of  the  United  States  may  apply 
for  examination  for  a  commercial  radio  li- 
cense. He  is  not  required  to  have  had  any 
previous  training  or  to  hold  any  other  form 
of  radio  license.  In  the  examination,  how- 
ever, 20  per  cent,  is  allowed  for  previous  ex- 
perience and  as  75  per  cent,  is  required  to 
qualify  for  a  first  grade  license,  the  applicant 
must  be  unusually  well  trained  to  qualify  if 
he  has  not  had  some  previous  experience.  The 
holding  of  an  amateur  license  will  receive  its 
credit  if  the  holder  has  a  good  record  as  an 
amateur  operator.  Only  65  per  cent,  is  re- 
quired to  qualify  for  a  second  grade  operator. 

The  examination  consists  of  questions  re- 
gardinar  the  regulations  relating  to  radio  com- 
munication, the  adjustment  and  operation  of 
radio  apparatus,  the  use  and  care  of  a  storage 
battery  or  other  auxiliary,  and  the  passing  of 


a  speed  test.  The  speed  test  consists  of  copy- 
ing signals  from  an  omnigraph  at  the  rate  of 
loo  characters  per  minute.  The  signals  do  not 
consist  of  a  complete  message,  but,  instead, 
of  disconnected  words,  abbreviations,  numerals 
and  punctuation  marks.  There  is  very  little 
chance  for  a  poor  operator  to  bluff  the  speed 
test.  The  applicant  is,  however,  given  five 
chances  in  that  the  omnigraph  is  run  for  five 
minutes  while  the  applicant  is  required  to  copy 
only  any  100  consecutive  characters.  Failing 
to  pass  disqualifies  the  applicant  for  three 
months  from  again  applying  for  an  examina- 
tion. 

After  obtaining  a  license  the  possibility  of 
securing  employment  will  depend  on  the  de- 
mand for  operators.  Application  should  be 
made  to  the  local  office  of  the  company  you 
desire  to  work  for.  If  the  local  manager  con- 
siders you  as  sufficiently  qualified  your  name 
will  be  placed  on  file  and  when  your  turn 
comes  you  will  be  given  employment.  In 
general  there  are  more  applicants  than  posi- 
tions, so  that  it  is  usually  necessary  to  wait 
considerable  time  before  securing  a  berth.  In 
your  district  during  the  past  summer  there 
were  applicants  who  did  not  receive  a  single 
assignment,  and  others  who  made  but  two  or 
three  trips.  Summer  operating  appears  very 
attractive ;  so  it  is ;  but  one  should  have  pa- 
tience if  he  expects  to  get  a  good  berth. 


MOTOR  WINDING. 

(14)     E.  M.  D.,  Bellingham,  Wash.,  asks: 

Q.  i. — How  can  I  change  a  3-phase,  220- volt, 
20-h.p.  motor  so  as  to  permit  its  operation  on 
440  volts?  There  are  eight  poles,  with  four 
coils  per  pole  per  phase,  making  96  coils  in 
all. 

A.  i. — It  is  common  practice  for  manufac- 
turers to  group  all  the  coils  that  produce  an 
instantaneous  North  pole  in  one  circuit,  and 
those  that  produce  an  instantaneous  South 
pole  in  another  circuit.  Then,  in  a  3-phase 
motor,  there  would  be  the  possibility  of  fol- 
lowing out  six  different  circuits.  Now  if  you 
put  each  of  these  North  and  South  pole  cir- 
cuits in  parallel,  you  can  get  an  arrangement 
that  may  be  right  for  220  volts,  but  if  you 
connect  them  in  series  they  will  be  right  for 
440  volts.  Perhaps  your  motor  has  the  no- 
220  volt  possibilities.  You  should  write  to  the 
manufacturer,  stating  the  serial  number. 

Q.  2. — How  can  the  horse-power  be  figured 
from  the  readings  of  switchboard  instruments, 
say  in  case  of  a  three-phase  system,  with  800 
amperes  per  phase,  480  volts  across  phases, 
power  factor  being  .85? 

A.  2. — Multiply  the  number  of  volts  by  the 
amperes  and  by  the  power  factor  and  by  the 
square  root  of  three,  or  in  your  case  480  X 
800  X  -85  X  1.73.  This  will  be  564,672  watts. 
Since  there  are  746  watts  per  horse-power, 
the  result  will  be  about  765  horse-power. 

Q.  3. — How  can  the  horse-power  of  an  in- 
duction motor  be  found  from  the  ammeter 
reading? 

A.  3. — The  use  of  an  ammeter  alone  will  not 
suffice  for  finding  the  power. 
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and  Experimenters  in  the  Field  of 

Radio  Communication. 


Radio-Frequency  Ammeters 

By  A.  S.  Blatterman,  B.  S. 


THE  circuit  within  a  high-frequency 
ammeter  must  be  of  as  simple 
form  as  possible.  This  requirement  is 
best  fulfilled  by  a  single  straight  wire  of 
very  small  diameter,  and  no  other  ar- 
rangement can  be  taken  as  a  priori  re- 
liable at  all  frequencies.  The  heat  pro- 
duction is  readily  measured  in  any  form 
of  circuit,  and  in  consequence  all  suc- 
cessful ammeters  for  high-frequency  use 
utilize  the  thermal  effect.  The  way  in 
which  the  heat  production  is  measured, 
whether  expansion,  calorimetric  effect, 
resistance  or  thermal  e.m.f.,  does  not 
affect  the  accuracy. 

In  a  Bulletin  of  the  Bureau  of  Stand- 
ards dated  Jan.  15,  1914,  an  account  was 
given  of  a  long  experimental  investiga- 
tion of  reliable  ammeters  for  high-fre- 
quency work.  It  was  found  that  two 
similar  wires  in  parallel — the  integrated 
heat  production  in  the  whole  being  meas- 
ured— constituted  a  system  nearly  as  re- 
liable as  a  single  wire.  A  great  variety 
of  ammeters  were  studied  in  this  investi- 
gation. Experimental  instruments  and 
commercial  instruments  of  three  differ- 
ent companies  were  included,  and  it  is 
interesting  to  note  that  all  types  were 
subject  to  errors  when  used  at  the  fre- 
quencies of  radio  telegraphy.  Some  of 
the  errors  were  very  large.  In  some 
cases  the  readings  increased  with  in- 
crease of  frequency  and  in  others  they 
decreased,  though  in  most  cases  it  was 
found  that  the  design  could  be  so 
changed  as  to  eliminate  the  errors. 
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The  current  in  a  conducting  circuit 
has  no  meaning  for  extremely  high  fre- 
quencies, for  in  any  circuit  above  a  cer- 
tain high  frequency  the  capacity  between 
different  parts  of  the  circuit  and  of  aux- 
ilary  apparatus  is  so  important  that  an 
appreciable  fraction  of  the  current  is 
shunted  through  the  dielectric  and  the 


6"- 
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Diagrammatic    View    of    Hot    Wire    Ammeter    and 
•hunt 


current  is  of  different  amount  in  dif- 
ferent parts  of  the  wire  circuit.  Thus 
the  two  metal  terminals,  usually  bind- 
ing-posts, to  which  the  heating  element 
is  attached,  mounted  upon  insulating 
pillars  or  in  insulating  bushings,  virtu- 
ally constitute  a  condenser  through 
which  an  appreciable  fraction  of  the 
total  current  may  be  shunted.  Similar- 
ly, capacity  currents  may  pass  to  the 
frame  of  the  meter.  With  a  sinusoidal 
e.m.f.  E,  at  frequency  n,  the  current 
through  a  capacity  C  is 

i  =  2  •*  n  C  E. 
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Diagrammatic    View   of    Hot   Wire   Ammeter   witfe 
Shunt  as  an  Integral  Fart  of  the  Initrument. 

Obviously  the  capacity  current  may  not 
be  negligible  at  radio-telegraphic  fre- 
quencies where  "n"  has  a  value  from 
100,000  to  1,500,000  cycles.  The  loca- 
tion of  the  current  leads  is  of  great  im- 
portance. 

Most  of  the  errors  of  commonly  used 
high-frequency  ammeters  are  due  to 
mutual  inductances  or  self -inductance  of 
parts,  which  are  often  supposed  to  be 
negligible.  When  the  active  element  of 
a  hot-wire  ammeter  is  shunted  by  an- 
other wire  the  readings  of  the  meter  are 
no  longer  always  dependable  but  will 
change  with  every  change  in  the  fre- 
quency. Thus,  the  readings  of  a  meter 
having  for  its  active  element  a  No.  30 
Therlo  wire  and  a  shunt  of  No.  8  cop- 
per wire,  will  increase  with  increase  in 
frequency  and  decrease  when  the  fre- 
quency is  lowered.  That  is,  for  short 
wavelengths  the  correction  factor  for 
the  shunt  is  smaller  than  it  is  for  long 
wavelengths;  which  simply  means  that 
at  short  waves  less  current  passes 
through  the  shunt  and  more  of  it 
through  the  active  wire  than  when  long 
waves  are  used. 

At  high  frequencies  the  current  densi- 
ty in  a  conductor  is  not  uniform  through- 
out its  cross-section  but  is  greatest  near 
the  surface.  This  "skin"  effect  is  very 
noticeable  in  heavy  wires;  but  in  wires 
of  small  diameter  it  is  not  so  marked, 
and  in  very  thin  wires  is  negligible.  This, 
however,  does  not  completely  explain 
the  change  in  the  value  of  the  heavy 
wire  shunt  mentioned  above  with  change 
in  frequency.  Besides  the  changes  in 


resistance,  the  effects  of  self  and  mutual 
induction  are  highly  important.     As  an 
example,  let  us  take  the  case  cited  above 
of  an  ammeter  having  a  No.  30  Therlo 
wire  shunted  by  a  No.  8  copper  wire, 
and  calculate  the  ratio  of  the  currents  in 
the  two  wires.    Let  each  of  these  wires 
be  six  inches  in  length  and  let  them  be 
mounted  parallel  to  each  other   i  inch 
apart.     (See  Fig.  i.) 

It  can  be  shown  that  in  a  divided  cir- 
cuit  like   that   under   consideration   the 
ratio  of  the  currents  in  the  branches  is 
given  by      _______________________ 

*i  /R,2  +  oo2  (L,  -f  M)2 

-  =  / .-CO 

*2      V          R^  4-  oo2  (Lt  +  M)2 
where 

Rx  —  resistance  of  wire  No.  i   (No. 

30  Therlo  in  this  case) 
Lj  •=  inductance  of  wire  No.  i  (No. 

30  Therlo  in  this  case) 
R2  —  resistance  of  wire  No.  2  (No. 

8  copper  in  this  case) 
L2  =  inductance  of  wire  No.  2  (No. 

8  copper  in  this  case) 
ix  =  current  in  wire  No.  i 
i,  =  current  in  wire  No.  2 
M  =  mutual  inductance  of  wires 
oo  =  2  TT  n  where  n  =  frequency. 
Let  us  first  calculate  the  value  of  the 

ratio  —  for  a  working  wavelength  of 

300  meters  and  then,  in  order  to  see  the 
effect  of  changing  frequency,  for  a 
wavelength  of  900  meters,  and  for  direct 


Another  Method  of  Constructing  Hot  Wire  Ammeter 
•arfth    Self    Contained    Shunt. 
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current.    The  calculated  values  for  sub- 
stitution in  the  equation  are 
for  A  =  300  m. 

R!  =  1.4  ohms 

R2  =  0.004  ohms 

L~  —  206.8  X  10  — 9  hen. 

L2  =  129  X  10  — 9  hen. 

M  =  65.72  X  10  — 9  hen. 

oo  =  6.283  X   io6 
for  A  =  900  m. 

R!  =  1.4  ohms 

R2  =  0.00234  ohms 

Lj  =  206.8  X  io  — 9  hen. 

L2  —  129  X  io  — 9  hen. 

M  =  65.72  X  io  — 9  hen. 

oo  =  2.094  X  io8 
which  gives  for  the  300  m.  wavelength 


To  take  the  above  example  this  cor- 
rection factor  for  the  shunt  comes  out 
in  the  three  cases  considered 

1-553 

=  2.81  for  wavelength 


=  4.71  for  wavelength 


=  4460  for  direct  current 


.000224 

The  great  error  which  is  committed  by 
using  a  meter  like  the  one  under  discus- 
sion to  measure  currents  at  frequencies 


*i  /o.oo42  +  6.2832  X  io12  (129  +  65.72)2  io  — 18 

T  =,  / =  0.553 

i*      V       1.4*  -f-  6.2832  X  io12  (206.8  +  65.72)'  io  — 18 

and  for  the  900  m.  wavelength 

*i  /o.oo42  -f-  2.0942  X  io12  (129  -f  65.72)2  io — ] 

i.  "V     M* 


-f  2.094s  X  io12  (206.8  +  65.72)*  io  — J 


=  0.2695 


If  direct  current  were  passed  through 
this  instrument  the  currents  in  the  wires 
would  be  in  inverse  proportion  to  their 
resistances  only  and  the  inductance 
would  be  of  no  importance.  Thus  for 
direct  currents  the  ratio  it/ia  is 


R2        0.0003142 


=  0.000224 


12          KJ  1.4 

Now  the  multiplying  value  of  the 
shunt,  i.  e.,  the  number  which  must  be 
used  to  multiply  the  readings  of  the  me- 
ter (given  by  the  expansion  of  the  fine 
wire)  to  obtain  the  actual  value  of  the 
current  in  the  circuit  in  which  the  meter 
is  connected,  may  be  defined  as  the  ratio 
of  the  actual  current  in  the  circuit,  I,  to 
the  current  passing  through  the  fine  wire, 
it,-  i.  e.,  by  the  ratio  I/ij.  If  the  ratio 
i1/i2  which  was  calculated  above  for 
three  special  cases  be  denoted  by  k,  then 
the  multiplying  factor  for  the  shunt  is 
given  by 

F  =  I/i,  =  k  -f  1 


other  than  that  for  which  it  was  cali- 
brated is  apparent.  In  this  particular 
case,  if  the  meter  were  calibrated  at  900 
meters  and  then  used  in  a  circuit  with 
wavelenth  300  meters,  the  readings 
would  all  be 

4.71 

=•  1.68  times  too  high. 

2.81 

When  a  meter  is  used  at  radio-fre- 
quencies with  an  external  shunt  the  cor- 
rection factor  for  the  shunt  must  be  de- 
termined for  each  wavelength.  The  sim- 
plest way  of  doing  this  is  to  connect  a 
like  unshunted  meter  in  the  circuit  in 
series  with  the  regular  instrument  and 
use  reduced  power  so  that  the  needle  of 
the  unshunted  meter  just  remains  on  the 
scale.  The  ratio  of  the  readings  of  the 
two  meters  then  gives  the  multiplying 
value  for  the  given  frequency.  Where 
only  one  meter  is  available  a  good  ap- 
proximate calibration  may  be  obtained 
by  using  reduced  power  and  observing 
the  reading  of  the  meter  without  the 
shunt  and  then  with  the  shunt  connected. 
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Deflection  of  need/9 


Fig.  4 


Calibration    Curve    of    Hot    Wire    Ammeter    TTaing 
Therlo    Wire. 

But  if  thereafter  the  wavelength  be 
changed  a  new  calibration  must  be  made. 

In  constructing  meters  for  current  val- 
ue where  a  single  fine  wire  will  not  suf- 
fice to  carry  the  total  current,  then  the 
shunt  should  be  built  into  the  instrument. 
It  is  possible  to  build  such  a  shunt  so 
that  the  meter  will,  for  all  practical  pur- 
poses, read  accurately  at  all  frequencies 
and  can  even  be  calibrated  with  direct 
current.  Two  constructions  which  give 
satisfactory  results  are  shown  in  Figs.  2 
and  3. 

The  wires  a  are  all  of  the  same  ma- 
terial and  cross-section,  and  of  equal 
lengths,  and  are  fastened  to  heavy  cop- 
per terminal  blocks.  Only  one  of  the 
wires  takes  part  in  the  indication  of  the 
instrument;  the  others  are  shunts.  Since 
the  inductance  and  resistance  of  all  of 
the  wires  are  practically  equal,  they  all 
carry  practically  the  jame  currents, 
hence  have  the  same  temperature,  and 
thus  the  shunt  ratio  is  independent  of 
the  current  strength.  Likewise,  because 
the  impedance  of  each  path  is  the  same, 
the  indications  are  independent  of  fre- 
quency. Thus  the  instrument  may  be 
calibrated  with  direct  current  and  used 
thereafter  in  radio-telegraph  circuits 
without  appreciable  error.  The  indicat- 
ing and  shunt  wires  should  be  of  small 
diameter  (No.  30  or  finer)  to  reduce 
the  skin  effect  as  much  as  possible.  What 
little  skin  effect  then  remains  produces 
no  effect  on  the  shunt  ratio,  although  it 
does  slightly  affect  the  sensibility  of  the 
ammeter  as  a  whole. 

An  objectionable  feature  of  some  hot- 


wire meters  now  in  use  is  the  non-linear 
scale.  With  such  a  scale  the  accuracy 
in  reading  cannot  be  the  same  for  all 
current  values.  By  suitably  choosing  the 
material  of  the  indicating  (and  shunt) 
wires  the  scale  can  be  made  to  be  prac- 
tically linear,  except  for  a  very  small 
region  near  the  zero.  The  wire  for  this 
purpose  should  have 

ist,  a  practically  constant  resist- 
ance for  all  frequencies  and  tem- 
peratures up  to  about  300  or  400 
degrees;  that  is,  its  temperature  co- 
efficient should  be  small. 

2nd,  its  coefficient  of  expansion 
should  be  constant  within  the  same 
temperature  range. 

"Therlo,"  which  is  a  patented  alloy  of 
copper,  manganese,  and  aluminum, 
makes  an  excellent  wire  for  hot-wire  am- 
meters. Its  temperature  coefficient  is 
0.0000031  per  degree  F.  and  practically 
constant.  Thus  the  resistance  of  this 
wire  is  practically  independent  of  tem- 
perature. The  temperature  coefficient  of 
copper  varies  with  the  temperature  all 
the  way  from  0.00215  to  0.0042,  which  is 
quite  high.  A  copper  wire  does  not  give 
a  uniform  scale.  The  expansion  co- 
efficient of  "therlo"  is  undetermined  as 
far  as  the  writer  knows,  but  experiment 
indicates  that  it  is  very  likely  constant. 

If  Therlo  wire  forms  the  heating  ele- 
ment (and  shunts)  of  the  meter  the  cali- 
bration curve 
will  have  the 
char  acteris- 
tics  of  that 
shown  in  Fig. 
4 ;  and  the 
c  a  1  i  b  ration 
can  be  quick- 
ly effected  by 
obtaining  two 
points  on  the 
curve  such  as 
A  and  B  and 
c  o  n  n  e  cting 
them  by  a 
straight  line. 
The  current 
cor  respond- 
ing t  o  any 
deflection  o  f 
the  needle 


Fig.  5 


Scheme  for  Transmitting 
Linear  Expansion  of  Wire  to 
Indicating  Pointer. 
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Fig.  6 


Principle    of   Hot    Wire   Ammeter    that   Takes    Ad- 
vantage   of    the    Sag:    in    the    "Wire. 


can  then  be  read  off  directly. 

There  are  two  general  methods  of 
transmitting  the  linear  expansion  of  the 
wire  to  the  indicating  pointer.  The  first 
method  (Fig.  5)  makes  use  of  the 
change  in  length  of  the  wire  directly. 
This  necessitates  a  long  wire  in  order 
to  produce  an  appreciable  deflection  of 
the  pointer  which  forces  an  ungainly 
form  on  the  instrument  and  aggravates 
errors  due  to  changes  in  the  temperature 
of  the  atmosphere.  It  is  much  better  to 
make  use  of  the  sag  of  the  wire,  since 
for  a  given  wire  the  sag  is  greater  than 
the  expansion*  and  hence  it  is  possible 
to  secure  a  larger  deflection. 

One  construction  which  takes  advan- 
tage of  the  sag  rather  than  the  direct 
expansion  is  shown  in  Fig.  6.  The  plate 
upon  which  the  wires  are  mounted 
should  have  the  same  temperature  co- 
efficient of  expansion  as  the  wires  so  as 
to  reduce  errors  due  to  changes  in  the 
temperature  of  the  air.  Means  should 
be  provided  for  the  adjustment  of  the 
zero ;  and  in  this  connection  it  is  hardly 
necessary  to  say  that  this  adjustment 
should  not  be  made  by  shortening  the 
wire,  as  for  instance,  by  wrapping  it  up 
on  the  spindle  of  a  thumb-nut.  Such 
a  procedure  changes  the  resistance  of 
the  wire  and  the  readings  are  no  longer 
accurate. 

The  Whitney  hot-wire  ammeter  em- 
ploys an  ingenious  method  for  the  com- 

*  Unless   the   wire   is   very   short. 


pensation  of  temperature  changes.  Re- 
ferring to  Fig.  7,  a  wire  a  &  of  uniform 
cross  section  is  strung  from  the  plate  c 
around  the  pulley  d,  back  to  the  plate  c 
and  held  taut  by  the  spring  /.  The 
wire  is  insulated  at  one  side  of  the  plate 
so  that  only  the  a  side  of  the  loop  forms 
a  part  of  the  electric  circuit.  Tempera- 
ture changes  in  the  atmosphere  affect 
both  sides  of  the  loop  and  result  in  sim- 
ple expansion  and  contraction,  which  is 
taken  up  entirely  by  the  spring  /.  The  a 
side  of  the  loop  carries  the  current  to  be 
measured  and  becomes  heated  thereby. 
The  resulting  expansion  of  this  side  of 
the  loop  produces  rotation  of  the  pulley 
d  which  is  communicated  to  the  arm  g, 
and  by  means  of  a  small  cord  about  the 
pulley  h,  the  pointer  i  is  made  to  swing 
over  the  scale  of  the  instrument.  The 
temperature  compensation  afforded  by 
this  method  is  practically  perfect. 

In  conclusion  it  may  be  said  that  what- 


Fig.7 


Principle  of  Hot  Wire  Ammeter  that  Compensates 
Temperature    Changes. 
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ever  the  type  or  form  of  the  hot-wire 
ammeter,  particular  attention  should  be 
paid  to  the  location  of  the  leads  and  to 
the  construction  of  the  shunts.  While 
linear  scales  are  desirable  and  while 
temperature  compensation  and  methods 
for  zero  adjustment  are  important,  the 
effect  of  self  and  mutual  inductance  as 
well  as  skin  resistance  and  capacity  cur- 
rents are  so  pronounced  at  the  fre- 
quencies of  radio  telegraphy  that  unless 


the  meter  is  properly  construct«d  the 
gravest  errors  may  be  made  in  using 
meters  in  these  circuits.  It  is  easy  to 
build  meters  which  are  independent  of 
frequency,  and  instruments  which  are 
not  free  from  the  effects  of  frequency 
can  be  easily  calibrated  for  the  particular 
circuit  in  which  they  are  placed.  A  full 
appreciation  of  the  facts  outlined  above 
should  demonstrate  the  importance  of 
these  conclusions. 


NAVY  TYPE  AUDION  RECEIVING  SET 


A  VERY  elaborate  and  highly  effi- 
cient navy  type  audion  receiv- 
ing set  has  recently  been  brought  out 
by  an  American  manufacturer  of  wire- 
less apparatus,  of  Pottstown,  Pa.  This 
set,  which  is  illustrated  in  the  accom- 
panying view,  is  known  as  the  "Radio 
Transcontinental"  and  is  licensed 
under  the  DeForest  audion  patents  for 
private  use. 

The  set  contains  two  super-sensitive 
audions,  a  7,000  metre  receiving  trans- 
former with  dead  end  dividing 


chor  gap.  The  entire  set  is  mounted 
on  a  hard  rubber  panel  which  forms  the 
front  of  an  attractive  cabinet. 

The  selectivity  of  the  "Radio  Trans- 
continental" set  is  said  to  be  unsur- 
passed and  interference  has  been  re- 
duced to  a  minimum.  The  set  is  de- 
signed for  use  in  connection  with  a 
transmitting  break-in  system,  thus 
eliminating  the  necessity  of  an  aerial 
switch.  The  life  of  the  batteries  in  the 
telephone  circuit  varies  from  two  to 
three  years  with  ordinary  use. 


An  Elaborate  Audion 
Receiving  Set  with 
Many  Refinements. 


switches,  a  primary  condenser  that 
may  be  inserted  in  series  or  parallel  to 
the  transformer  primary,  a  secondary 
condenser,  a  voltmeter  that  may  be 
used  for  measuring  the  voltage  sup- 
plied to  the  audion  filaments  and  tele- 
phone receivers,  a  rheostat  and  an  an- 


This  set  is  especially  adapted  for 
jewelers  desiring  to  receive  time  sig- 
nals over  great  distances.  A  distance 
of  2,500  miles  will  not  prevent  the  user 
of  this  set  from  receiving  time  signals 
from  the  Arlington  station.  Greater  dis- 
tances can  be  covered  with  larger  aerials. 
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nf  th  Tir  AmP;T£g  lllustratl°"  '?  sll0wn  the  wireless  station  installed  in  the  factory 
of  the  Illinois  Watch  Company  at  Springfield,  111.  The  transmitting  apparatus  is  employed 
for  sending  time  signals  to  jewelers  at  12  o'clock  noon  and  8  o'clock  in  the  evening,  Central 
rime.  The  time  signals  begin  five  minutes  before  the  hour  and  the  same  system  is  used 
as  that  of  the  Arlington  time  service. 

The  transmitting  set  consists  of  a  10  KW  transformer  supplied  with  220  volt,  60  cycle 
alternating  current.  Glass  plate  condensers  are  used,  consisting  of  60  separate  units 
arranged  in  three  banks  The  spark  gap  is  of  the  rotary  quenched  type  driven  by  a  motor 

fr*J        Trf?    Cm  y    r"5   apParatus    are   not   of  a    hjgh    Pi^    owing   to    the   low 

frequency  of  the  current  supplied.     However,  they  appear  to  possess  good  carrying  quality 
inasmuch  as  the  signals  have  been  heard  upwards  of  one  thousand  miles.    The  wave  length 
he  time  signals  from  this  station  is  2,000  metres,  which  is  considered  efficient,  as^well 
as  producing  the  minimum  of  interference  with  commercial  work. 


WIRELESS  OPERATOR  PRAISED 
BY  SECRETARY  REDFIELD 

Secretary  William  C.  Redfield,  of  the 
Department  of  Commerce,  has  recently 
y;ritten  a  letter  of  praise  to  L.  A.  Love- 
joy,  former  operator  on  the  wrecked 
steamship  Hanalei.  The  letter  follows : 

December  14,  1914. 
My  dear  Mr.  Lovejoy: — 

I  have  noted  with  personal  and  peculiar 
interest  the  record  of  your  action  on  the 
occasion  of  the  wreck  of  the  steamship 
Hanalei  on  November  22. 

There  has  come  to  be  accepted  in  the 
public  mind  a  very  high  standard  of  be- 
havior on  the  part  of  wireless  operators 
in  times  of  danger.  This  has  arisen  from 
the  uniformly  fine  behavior  of  such  oper- 


ators on  such  occasions.  To  this  admir- 
able rule  your  coolness  and  unselfish  cour- 
age at  the  time  of  the  wreck  of  the  vessel 
on  which  you  were  employed  form  no  ex- 
ception. 

You  are  specially  to  be  commended  for 
the  ingenuity  and  persistence  with  which 
you  maintained  communication  with  the 
shore  during  the  day  and  night  following 
the  wreck.  It  is  no  more  than  your  due 
that  this  should  be  recognized  and  it  is  a 
pleasure  to  me  so  to  do. 

I  indorse  and  approve  your  commen- 
dation of  your  assistant,  Adolph  J.  Sven- 
son,  who  showed  a  fine  unselfishness 
throughout  that  trying  time  and  who  was 
lost. 

Yours  very  truly, 
(Sig.)      WILLIAM  C.  REDFIELD, 
Secretary. 


THE  FALLACY  OF  THE  FLAT  TOP  AERIAL 


OF  all  antenna  used  in  the  trans- 
mission and  reception  of  wire- 
less signals,  those  of  the  inverted  L 
and  T  types  are  almost  universally 
employed  among  amateurs.  Perhaps 
the  two  principal  reasons  for  this  are : 
(i)  That  these  aerials  are  more  easily 
erected  than  other  types;  (2)  that 
would-be  amateurs  seeing  that  their 
wireless  friends  have  all  adopted  these 
types  of  antennae,  arrive  at  the  con- 
clusion that  these  are  the  only  designs 
that  may  be  easily  built  and  will  give 
satisfactory  results. 

When  regarded  in  the  light  of  com- 
mon sense,  backed  up  by  experiment, 
the  flat  top  aerial  is  a  very  inefficient 
proposition. 

The  electromagnetic  waves  emitted 
from  an  aerial  when  a  message  is  being 
sent  radiate  equally  in  all  directions, 
or  nearly  so.  But  the  waves  that  come 
into  contact  with  the  receiving  an- 
tennae travel  parallel  to  the  ground 
and  come  from  one  direction  only;  if 
it  be  true  that  they  do  pass  around 
the  earth  and  reach  the  aerial  from  the 
other  side,  they  are  too  weak  to  record 
themselves  in  the  receiver.  If,  then,  a 
wave  is  traveling  parallel  to  the 
ground  from  a  point  nearly  at  right 
angles  to  the  aerial,  it  is  logical  to  be- 
lieve that  the  wave  first  comes  in  con- 
tact with  one  of  the  two  outside  wires. 
When  it  strikes  that  wire,  most  of  the 
energy  contained  in  this  particular  sec- 
tion of  the  wave  is  absorbed  by  the 
wire  and  carried  by  the  lead-in  to  the 
instruments.  The  other  wires  merely 
serve  to  absorb  the  smallest  part  of  the 


wave  that  escapes  the  first  wire.  The 
proof  of  this  statement  lies  in  the  fol- 
lowing experiment: 

Remove  all  the  wires  from  a  flat  top 
aerial  with  the  exception  of  a  single 
strand  and  note  to  what  extent  the 
strength  of  received  signals  has  dimin- 
ished. One  will  be  surprised  to  find 
but  little  difference  in  the  signals  re- 
ceived with  the  one  wire  aerial  and  the 
multi-wire  flat  top  aerial. 

After  one  has  convinced  himself  of 
the  foregoing,  the  next  step  is  to  ar- 
range the  aerial  as  before  with  all  the 
wires  in  place.  Attach  weights  on  one 
end  of  both  spreaders  so  that  the  aerial 
when  raised  will  turn  at  right  angles 
to  its  former  position,  i.  e.,  the  wires 
will  be  one  above  the  other.  On  con- 
necting to  the  receiving  set  the  experi- 
menter will  be  surprised  to  note  the 
increased  strength  of  the  signals  re- 
ceived. Every  wire  is  now  doing  its 
full  share  of  the  work.  The  oncoming 
waves  instead  of  having  practically  but 
me  wire  to  intercept  them  now  have 
from  two  to  ten  or  as  many  as  the  ex- 
perimenter wishes,  placed  one  above 
the  other,  to  gather  the  energy. 

An  aerial  of  the  type  just  described 
may  be  as  readily  erected  as  any  other 
and  the  results  will  certainly  prove  far 
more  satisfactory.  Heretofore,  most 
amateurs  have  secured  the  maximum 
receiving  efficiency  by  using  a  single 
long  wire.  However,  the  latter  form 
of  aerial  is  not  always  practicable  and 
for  this  reason  the  type  described  in  the 
foregoing  may  perhaps  be  of  value  to 
many. — TORN  C.  OOWLEY. 


RADIO-TELEPHONIC       SERVICE 

BETWEEN  LONDON  AND 

NEW    YORK 

According  to  Zeitschrift  fur  Schwach- 
stromtechnic,  the  Marconi  Society  of 
London  is  actually  engaged  in  organizing 
a  radio  telephonic  service  between  Lon- 
don and  New  York.  In  his  wireless  tel- 
ephone experiments  with  the  war  vessels 
of  the  Italian  fleet,  stationed  in  Sicilian 
waters,  M.  Marconi  has  already  had  very 


striking  success.  The  apparatus  employed 
there  has  a  radius  of  only  75  to  100  kilo- 
meters (45  to  60  miles),  but  there  is  good 
reason  to  believe  that  the  greater  dis- 
tance between  London  and  New  York  can 
be  crossed  without  any  insurmountable 
difficulty.  The  Marconi  apparatus  is  very 
simple,  and  the  sending  and  reception  of 
the  radio  telephonic  messages  is  as  easy 
as  with  ordinary  telephones. — J.  H. 
BLAKEY. 
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AMATEUR  WIRELESS  STATIONS 


THE    STATIONS    AND    APPARATUS    IN    THE    ABOVE    VIEWS    ARE    AS    FOLLOWS: 
(1) — Wireless    station    of   C.    M.    Jackson,    of   Pottsville,    Pa.,    which    is 


station  01  \j.  m..  jacuson,  or  fottsvme,  Pa.,  which  is  installed  in  the 
State  Police  Barracks  in  that  city.  (2)— (3)— Receiving  set  of  F.  J.  Suchanek,  New  York 
City,  as  well  as  the  tall  smokestack  that  supports  one  end  of  his  aerial.  (4) — Elaborate 
'  gr  apparatus  of  D.  Hoyt,  of  Massachusetts.  (5)— Wireless  station  of  W.  L.  Teeter, 
Moravia,  N.  Y.  (6)— Receiving  and  transmitting  apparatus  of  Byron  Schonwald,  Wilmingl 
ton.  N.  C. 


SUGGESTIONS  FOR  AMATEURS 


HERE  are  a  few  suggestions  for 
amateurs  that  may  aid  them  in 
improving  their  sets : 

In  connecting  a  buzzer  set  it  is  a 
good  plan  to  bring  one  lead  from  the 
contact  post  of  the  buzzer  to  one  side 
of  a  telephone  condenser.  The  other 
lead  of  the  condenser  is  left  free.  The 
condenser  will  then  act  as  a  radiating 
aerial  for  the  waves  generated  by  the 
buzzer.  This  arrangement  will  be 
especially  appreciated  by  amateurs 
who  have  connected  their  buzzer  test 
set  in  the  ordinary  manner  and  have 
found  that  it  can  be  heard  plainly  even 
when  there  is  no  detector  in  the  circuit. 
This  scheme  of  connection  becomes  al- 
most a  necessity  when  using  galena 
for  the  reason  that  the  ordinary  buzzer 
test  often  burns  out  a  sensitive  contact 
point. 

In  calibrating  a  sending  set  with  a 
wave  meter,  use  the  combination  of 
iron  pyrites  and  antimony  for  the  wave 
meter  detector.  Such  a  detector  will 
not  burn  out,  even  when  used  in  close 
proximity  to  a  powerful  transmitter. 

It  is  advisable  to  secure  station  and 
operator's  licenses  whether  one  is 
obliged  to  or  not.  It  places  the  op- 
erator and  his  station  in  higher  regard 


than  if  he  did  not  possess  these  li- 
censes. 

In  constructing  wireless  apparatus  it 
is  very  important  to  employ  careful 
and  thorough  workmanship.  If  the 
completed  instrument  fails  to  work,  it 
is  then  evident  that  the  principle  and 
not  the  construction  is  at  fault. 

The  Underwriters'  regulations  should 
be  conformed  with  when  installing  a 
wireless  station  in  order  to  avoid  fu- 
ture possible  trouble. 

It  is  advisable  to  have  a  substantial, 
sturdy  aerial  rather  than  an  exception- 
ally high  one  that  is  apt  to  be  blown 
down  by  a  strong  wind. 

In  making  one's  own  instruments 
the  use  of  self-cleaning,  knife-edge 
switches  is  recommended  in  preference 
to  sliding  contacts.  In  making  a  loose- 
coupler  the  secondary  should  be  ad- 
justed to  slide  freely  and  the  connec- 
tions from  the  secondary  should  be 
brought  back  through  the  primary 
tube  by  means  of  flexible  conducting 
cord.  The  employment  of  the  sliding 
rods  for  making  connections  with  the 
secondary  is  discouraged.  Many  sets 
operate  at  half  their  efficiency  because 
of  carelessness  in  this  particular. — P. 
W.  CONRAD. 


WIRELESS  CLUBS— ATTEN- 
TION! 

The  Wireless  Press,  Ltd.,  Marconi 
House,  Strand,  London,  W.  C,  Eng- 
land, is  preparing  the  Year  Book  of 
Wireless  Telegraphy  and  Telephony, 
and  desires  information  concerning  all 
wireless  clubs  in  the  United  States. 
In  the  Year  Book  there  regularly  ap- 
pears a  directory  of  wireless  societies 
and  in  order  to  compile  the  lists  accu- 
rately the  Wireless  Press  will  be 
pleased  to  receive  notices  of  changes 
in  title  or  address  which  may  have 
taken  place  during  the  past  year,  as 
well  as  the  name  and  address  of  all 
new  societies.  The  information  must 
reach  them  before  February  1st. 

278 


ENGINE  SPARK  COIL  USED  FOR 
COMMERCIAL  WORK 

Radio  Operator  Robeson  tells  of  an 
interesting  application  of  an  engine 
spark  coil  when  the  wireless  set  on 
board  the  U.  S.  S.  Essex  was  not  in 
working  order.  His  story  follows: 

"While  cruising  about  five  miles  off 
Bois  Blanc  in  Lake  Huron,  Chief  Op- 
erator Dow  of  the  U.  S.  S.  Essex  re- 
ceived an  important  message  from 
Mackinac  for  the  gunboat  Luzon 
which  was  then  about  two  miles  off 
Mackinac  Island  Beach  and  within  sig- 
nalling distance.  The  Essex  having 
no  auxiliary  set  and  the  generator 
being  temporarily  out  of  commiiiion, 
(Contimmd  9Vtr  Itaf) 
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STATIONS   AND    APPAEATUS   IN   THE   ABOVE   VIEWS   AEE   AS   FOLLOWS: 
(1) — Wireless    station    of    Andrew    G.    Halpin,    Brooklyn,    N.    Y,      (2) — Wireless    station 
ef  8.    Candide,   Brooklyn,   N.   Y.      (8)— Eeoeiving   and   transmitting   set   of   Harry   E.    Frost, 
Buffalo.   N.   Y.      (4)— Apparatus   of  W.    Morrish,    Gravenhurst,   Ont.,    Canada, 
station   of  Wilmar   Tims,    Cleveland,   0. 
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the  operator  resorted  to  the  spark  coil 
and  storage  battery  from  the  power 
life  boat  which  were  connected  to  the 
ship's  aerial  without  a  condenser. 
When  answers  were  received  by  flag 
from  the  Luzon,  they  were  transmitted 
to  the  Mackinac  Island  station,  which 
was  about  seven  miles  distant." 

Not  only  is  this  incident  a  note- 
worthy accomplishment  from  the 
point  of  view  of  the  low  power  em- 
ployed, but  it  is  also  interesting  be- 
cause of  the  ingenuity  displayed  by  the 
operator. 


THE  CANADIAN  WIRELESS 
AMATEUR 

While  most  wireless  amateurs  in  the 
United  States  are  now  busily  engaged 
in  conducting  experiments  and  com- 
municating with  each  other,  the  ama- 
teurs in  Canada  are  inactive  because 
of  the  European  war.  Aerials  of  the 
Canadian  amateurs  have  been  ordered 
pulled  down  and  all  instruments  have 
been  sealed  up  by  the  police;  the  result 
being  that  the  study  of  wireless  teleg- 
raphy is  at  a  standstill  in  that  coun- 
try. It  is  obvious  that  there  will  be  a 
big  rush  to  hoist  aerials  when  peace  is 
declared. 

The  present  time  can  and  should  be 
used  to  advantage  by  Canadian  ama- 
teurs. Although  it  is  impossible  to  de- 
vote the  time  to  the  making  of  wire- 
less apparatus  for  the  reason  that  it 
would  be  confiscated,  the  interval  of 
inactivity  can  serve  to  encourage  the 
saving  of  a  sufficient  sum  in  order  that 
the  amateur  can  purchase  reliable  in- 
struments at  the  conclusion  of  hostili- 
ties. 

Another  suggestion  for  Canadian 
amateurs  just  now  is  to  form  a  relay 
society  similar  to  that  of  the  American 
Radio  Relay  League.  If  a  similar  or- 
ganization existed  in  Canada  it  would 
be  possible  in  normal  times  to  transmit 
a  message  from  the  Atlantic  to  the  Pa- 
cific through  a  chain  of  amateur  sta- 
tions. It  is  quite  probable  that  if  such 
a  system  had  existed  before  the  war, 
it  would  now  be  used  by  the  authori- 
ties. 


Lastly,  the  amateurs  can  use  their 
time  to  good  advantage  by  practicing 
with  a  buzzer  set  so  as  to  become  pro- 
ficient in  receiving. — W.  J.  KNIPE. 


AN  IMPORTANT  DECISION 

On  November  24th  Judge  Wellborn, 
of  Los  Angeles,  fined  an  amateur  for 
operating  a  radio  station  without  a  li- 
cense. The  defendant  contended  that 
because  his  apparatus  has  not  been  re- 
ported as  interfering  with  commercial 
stations  and  because  in  his  opinion  he 
could  not  transmit  beyond  the  boun- 
daries of  the  state  in  which  his  station 
was  located,  his  equipment  did  not  re- 
quire a  license.  The  conviction  was 
obtained  on  the  ground  that  his  sta- 
tion could  interfere  with  interstate 
communication  to  licensed  amateur 
stations  in  his  vicinity. 

This  decision  is  an  important  one  in 
view  of  the  existing  erroneous  opinion 
among  most  amateurs  that  if  a  trans- 
mitter will  not  send  signals  over  the 
boundary  of  their  state,  they  are  ex- 
empt from  the  requirements  of  the 
radio  laws.  Not  only  does  the  law 
state  thatsan  amateur  must  secure  a 
license  if  his  apparatus  can  transmit 
over  state  boundaries,  but  it  also  em- 
phatically insists  that  a  license  should 
be  obtained  if  the  transmitter  inter- 
feres with  other  stations  in  the  state  re- 
ceiving from  stations  in  other  states. 


THE  LICENSED  WIRELESS   OP- 
ERATORS   OF   WESTERN 
NEW  YORK 

In  a  recent  communication  Mr.  A.  H. 
Benzee,  Jr.,  Secretary  of  the  Licensed 
Wireless  Operators  of  Western  New 
York,  states  that  his  society  has  never 
been  disbanded  as  reported  on  pre- 
vious occasions,  nor  has  there  ever  ex- 
isted any  intention  of  doing  so.  The 
club  is  holding  its  meetings  regularly. 
The  constitution  has  been  somewhat 
revised  and  a  new  form  of  application 
blank  inaugurated.  The  secretary  will 
be  pleased  to  correspond  with  similar 
organizations. 


Perfecting  the  Rotary  Spark  Gap 


By  A.  L.  Patstone 


Here  is  an  article  entirely  out  of  the  ordinary.  The  author  points  to  the  fact  that  the 
reason  why  so  many  home-made  wireless  instruments  fail  to  give  the  maximum  efficiency 
is  because  simple,  fundamental  principles  of  electricity  and  mechanics  are  ignored.  Taking 
a  rotary  spark  gap  as  an  example,  he  discloses  how  the  construction  should  be  worked 
out  in  order  to  secure  the  most  efficient  results  in  the  finished  apparatus. — THE  EDITOR. 


VISITING  a  number  of  amateur  ra- 
dio stations  has  repeatedly  brought 
to  my  notice  the  lack  of  care  taken  in  the 
construction  of  various  home-made  wire- 
less instruments.  From  their  rough, 
and  sometimes  ugly,  appearance,  they 
plainly  show  that  their  construction  was 
rapid,  and  upon  being  electrically  test- 
ed, they  usually  fall  far  below  the  point 
of  practical  efficiency. 

At  three  different  radio  stations  I  re- 
cently observed  a  part  of  the  apparatus, 
namely,  a  rotary  spark  gap,  appearing  in 
a  general  way  as  those  so  frequently  ex- 
plained in  the  columns  of  this  magazine. 
One  of  these  gaps  had  the  appearance  of 
originally  being  the  property  of  some 
high-grade  electrical  supply  house.  From 
the  strong  durability,  accuracy  and  ex- 
cellent finish,  its  efficiency  could  be  read 
at  a  glance.  The  other  two  gaps  had  a 
rough,  thrown-together  appearance,  due 
entirely  to  the  method  of  construction 
and  not  to  the  material  used.  Each  own- 
er claimed  his  gap  superior  to  those  pre- 
viously employed.  With  this  self- 
formed  knowledge  they  were  satisfied. 

Being  interested  in  these  young  men, 
I  took  an  opportunity  to  roughly  test 
these  three  spark  gaps,  resulting  in  the 
gap  first  mentioned  producing  the  high- 
est reading,  and  noted  as  100  per  cent. 
Using  this  as  a  basis  of  calculation  the 
remaining  two  were  found  to  be  80  and 
55  per  cent,  efficient,  respectively.  It 
took  this  demonstration  to  prove  to  one 
of  the  owners  that  his  gap  could  be 
greatly  improved  upon.  It  is  well  known 
that  a  great  many  of  our  young  radio 
men  make  this  same  mistake,  and  very 
frequently — but  why?  Because  the  av- 
erage experimenter  usually  fails  to  put 
his  knowledge  into  a  reality,  this  being 
more  apparent  when  he  cannot  obtain 


the  help  of  an  advanced  scholar,  and  be- 
cause he  does  not  keep  to  the  funda- 
mental parts  of  the  subject.  Instead,  he 
tries  to  understand  the  advanced  theories 
of  the  mechanical  and  electrical  details, 
far  in  excess  of  his  training,  invariably 
ending  in  his  taking  too  many  of  these 
for  granted. 

In  the  making  of  radio  apparatus  the 
most  destructive  method  lies  in  the  quick, 
hit  or  miss,  construction.  Accuracy,  both 
electrical  and  mechanical,  cannot  be  too 
rigidly  applied  to  this  class  of  work. 

The  length  of  time  required  in  the 
making  of  any  instrument  is  a  very  im- 
portant factor,  but  it  is  often  sadly  ne- 
glected. The  greater  part  of  this  time 
should  be  used  in  working  out  the  proper 
steps  to  be  taken,  combining  any  advan- 
tages that  may  be  practically  applied,  es- 
pecially those  which  follow  the  funda- 
mental laws  governing  the  subject  under 
construction.  At  this  point  many  meet 
with  failure;  they  neglect  to  slowly  an- 
alyze every  detail  of  the  work  for  the 
slightest  defects.  A  few  minor  addi- 
tions as  can  be  practically  worked  out 
from  the  laws  upon  which  wireless  teleg- 
raphy is  based  and  rightly  applied  to 
separate  parts  of  the  apparatus,  will 
represent  a  large  amount  of  the  total 
efficiency  produced  from  a  combined  set  % 
of  high  frequency  apparatus. 

The  sketch  submitted  will  serve  as  a 
partial  demonstration  of  the  foregoing 
negligence.  This  gap  is  capable  of  han- 
dling powers  from  ^  to  2  kw.  input  at 
the  transformer.  Several  details  have 
been  added — details  pointed  out  by  the 
fundamental  laws  of  radio  apparatus. 
As  these  are  explained,  their  reasons  of 
adding  a  greater  efficiency  should  cause 
a  feeling  of  regret  to  those  not  capable 
of  thinking  for  themselves  the  numerous 
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ways  in  which  they  may  be  directly  ap- 
plied to  other  parts  of  the  apparatus. 

The  electrodes  being  made  of  zinc  or 
brass  produce  the  clearest  toned  spark, 
especially  the  former  when  the  metallic 
vapor  can  be  sufficiently  dissipated  by 
natural  or  artificial  air  currents.  Their 
shape  should  be  made  as  will  best  adapt 
them  for  handling  the  high  frequency 
currents,  and  sufficient  in  size  to  safely 
carry  the  current  without  causing  undue 
heat.  Those  of  zinc  require  greater  sur- 
face than  those  of  brass. 

Fig.  No.  2  may  be  prepared  by  casting 
in  a  mould  of  plaster  of  paris,  divided 
into  two  parts,  or  by  trimming  the  face- 
end  from  a  length  of  9/16  inch  round 
stock.  The  longitudinal  diameter  of  the 
trimmed  face  covers  the  question  of  suf- 
ficient sparking  surface,  as  pointed  out 
by  the  fundamental  law  of  skin  or  sur- 
face effect  in  high  frequency  currents. 
The  horizontal  diameter  of  %  mch  is 
necessary  in  order  to  effect  a  clean  break- 
to  the  spark  which  gives  it  that  clear 
musical  note.  With  a  ^  inch  die  a 


thread  is  run  back  about  i  5/16  inch.  It 
is  almost  next  to  impossible  to  cut  a  clean 
full  thread  on  zinc,  owing  to  its  soft- 
ness. For  this  reason  and  from  the  fact 
that  no  great  strain  must  be  withstood 
by  the  electrodes,  y%  or  even  ^4  of  a  full 
thread  may  be  chosen.  To  make  the 
work  compact  and  of  neat  appearance 
the  standard  ^  inch  hexigonal  brass 
nuts,  used  in  securing  the  electrodes,  are 
cut  into  thirds,  giving  each  a  depth  of 
about  3/16  of  an  inch.  These  nuts  per- 
mit of  adjusting  all  electrodes.  Under 
those  on  the  back  of  the  disc  and  rotat- 
ing arm,  copper  strips  of  the  proper 
shape  are  secured  for  the  purpose  of 
soldering  to  the  connecting  wires. 

Careful  note  should  be  taken  of  the 
manner  in  which  these  connections  are 
made  to  the  twelve  stationary  electrodes 
in  order  to  insure  the  same  wavelength  in 
the  oscillating  circuit  at  all  positions  of 
the  rotating  arm. 

When  the  electrodes  are  in  their  per- 
manent position  they  should  be  accurate- 
ly spaced  and  on  the  same  plane,  with 
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the  longitudinal  diameter  of  their  face- 
end  at  right  angles  to  the  center  of  the 
motor  shaft. 

For  insulation  and  working  qualities, 
hard  rubber  heads  the  list  Those  who 
are  unable  to  afford  an  extensive  quan- 
tity should  determine  the  next  best  ma- 
terial within  their  means,  preparing  it,  if 
possible,  to  somewhat  increase  its  dielec- 
tric strength,  and  not  say,  as  many  ama- 
teurs do,  "Wood  is  an  insulator,  and  will 
answer  the  purpose."  True,  wood  is  an 
insulator,  but  there  are  other  and  more 
practical  compositions  almost  as  inex- 
pensive as  wood.  For  instance,  pressed 
fibre  is  a  cheap  insulating  material  which 
is  easily  worked  into  various  shapes,  but 
is  defective  on  account  of  readily  ab- 
sorbing moisture.  To  a  great  extent 
this  may  be  overcome  by  treating  all 
surfaces  with  a  thick  and  smooth  coating 
of  shellac  or  asphaltum. 

Since  high  frequency  currents  flow 
mostly  on  the  surface  of  a  conductor,  it 
is  apparent  that  connecting  wires  of  sil- 
ver plated  stranded  eoppcr  wire  or  tub- 


ing are  preferable  to  any  other  practical 
form.  This  form  is  extensively  used  in 
the  Telefunken  system.  The  next  most 
efficient  and  that  generally  used,  is 
stranded  copper  wire — not  the  tinned 
variety.  Being  round,  the  separate 
strands  offer  no  opportunity  for  a  brush 
discharge  as  does  copper  ribbon.  The  size 
necessary  to  safely  handle  powers  be- 
tween 24  and  2  kw.  ranges  from  4,000 
to  30,000  circular  mils.  To  eliminate  all 
possible  brush  discharge  the  edges  of  all 
metal  parts  and  of  the  insulation  must 
be  rounded  off. 

No  great  importance  need  be  attached 
to  the  speed  of  the  rotating  electrodes 
when  the  motive  power  of  the  gap  is 
supplied  from  an  8-inch  fan  motor,  since 
this  can  be  controlled  through  resistance 
placed  in  the  motor  circuit.  At  no  load, 
small  motors  are  subject  to  "racing," 
and  when  the  load  is  above  normal  the 
speed  is  decreased.  Should  an  8-inch 
fan  motor  be  stl«cted,  the  comparative 
weight  and  air  rcauUncc  of  a  disc  con- 
taining 12  electrodes  being  greater  than 
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that  of  an  8-inch  fan  will  cause  the  mo- 
tor to  be  overloaded,  decreasing  its  revo- 
lutions to  a  point  below  normal  speed. 
To  overcome  this  trouble  the  disc  is 
made  the  stationary  member.  On  the 
motor  shaft  is  secured  the  rotating  arm 
of  hard  rubber,  sharpened  to  an  edge  on 
all  sides,  diminishing  the  air  resistance 
to  a  minimum.  The  thickness  of  this 
arm  must  not  be  less  than  y2.  inch,  other- 
wise the  speed  of  the  .motor  win  generate 
a  centrifugal  force  upon  the  electrodes, 
causing  the  arm  to  be  strained  backward 
at  both  ends,  increasing  the  distance  be- 
tween the  stationary  and  rotary  elec- 


trodes. This  distance  should  be  ap- 
proximately maintained  between  Y%  and 
^4  of  an  inch.  The  arm  may  be  bal- 
anced, in  order  that  the  motor  will  run 
perfectly  smooth,  by  drilling  small  holes 
at  H,  Fig.  i,  into  the  electrode  at  the 
heavy  end. 

For  obvious  reasons  the  gap  should  be 
well  muffled.  To  gain  space  and  elimi- 
nate vibration  the  muffled  gap  may  be 
suspended  from  the  ceiling  at  an  acces- 
sible height. 

To  the  experimenter  who  works  out 
details  of  this  nature,  his  efforts  will 
always  result  in  success. 


RADIO    MAST    STRUCK    BY    LIGHTNING 


ON  the  night  of  October  I4th,  last, 
one  of  those  sudden,  terrific,  trop- 
ical thunderstorms  such  as  are  incidental 
to  the  countries  lying  in  close  proximity 
to  the  Equator,  swept  over  the  city  of 
Colon.  During  the  storm  one  of  the  tall 
masts  of  the  Government  radio  station 
lying  at  the  outskirts  of  the  city  was 
struck  three  times  in  rapid  succession  by 
bolts  of  lightning.  The  operator,  fore- 
seeing a  possible  danger  from  the  ap- 
proaching storm,  had  grounded  his  wires 
thereby  protecting  himself  from  injury 
or  probable  death. 

When  the  storm  had  cleared  away,  it 
was  found  that  the  station  was  com- 
pletely out  of  commission,  the  lightning 
having  caused  the  aerials  to  break  away 
from  their  supports.  The  mast,  which 
was  struck,  was  immediately  inspected 
and  condemned  by  the  officials  and  its  re- 
moval ordered. 

A  contractor  assumed  this  responsibil- 
ity and  began  plans  for  its  demolishment. 
To  provide  against  danger  to  the  houses 
in  the  near  vicinity,  it  was  deemed  ad- 
visable to  fasten  guy  ropes  at  the  ex- 
treme top  with  a  view  of  keeping  the 
mast  from  falling  in  the  wrong  direction 
and  accordingly  two  men  were  detailed  to 
undertake  this  task. 

They  had  almost  reached  the  top  of 
the  mast,  when,  without  warning,  it  fell. 


striking  the  roof  of  an  adjoining  house, 
wrecking  it  badly  and  breaking  the  mast 
itself  into  five  sections  as  shown  in  the 
views  on  the  opposite  page. 

The  two  men  were  thrown  over  the 
house,  striking  the  ground  with  great  vio- 
lence and  being  both  instantly  killed.  The 
station  is  now  being  entirely  rebuilt. — 
MELVILLE  M.  POTTER. 

HUDSON     VALLEY     WIRELESS 
ASSOCIATION 

At  the  election  of  officers  of  the  Hud- 
son Valley  Wireless  Association  that 
took  place  on  November  4,  1914,  the 
following  appointments  were  made: 

President,  Burr  V.  Deitz,  Slinger- 
lands,  N.  Y. ;  vice-president,  John  G. 
Wallace,  Albany,  N.  Y. ;  corresponding 
and  recording  secretary,  Howard  S. 
Maguire,  Albany,  N.  Y. ;  treasurer, 
Walter  C.  Rextrew,  Albany,  N.  Y. 

The  secretary  will  be  pleased  to  hear 
from  anyone  interested  in  the  associa- 
tion. All  communications  should  be 
addressed  to  him  at  814  Lancaster 
street,  Albany,  N.  Y. 


In  a  recent  test  a  wireless  telephone 
system  was  used  to  carry  on  a  conversa- 
tion between  Mare  Island  and  Point 
Loma,  450  miles  distant. 
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AS  the  last  forms  of  the  February  MODERN  MECHANICS  are  going  on  the  press,  the  entire 
city  of  New  York  is  shaken  with  the  news  of  what  is  undoubtedly  the  worst  subway 
disaster  in  the  history  of  the  city's  transportation  system.  From  the  maze  of  con- 
flicting reports  issued  as  this  is  being  written,  it  is  gleaned  that  at  about  eight  o'clock  in 
the  morning  of  January  6th,  during  the  peak  of  the  early  morning  rush,  a  short  circuit  was 
established  on  the  massive  feeder  cables  inside  the  subway  wall  at  Broadway  and  Fifty- 
third  Street.  The  resultant  arc  immediately  set  fire  to  the  insulation  on  the  cables  and 
within  a  few  moments  dense  clouds  of  heavy  smoke  filled  the  tunnel.  The  short  circuit,  of 
course,  caused  the  breakers  to  blow  at  the  power  station  and  almost  immediately  every 
train  on  the  entire  line  from  Brooklyn,  beneath  the  East  River,  to  Harlem  on  the  North 
was  stalled— many  of  them  between  stations.  In  the  pitch  darkness  that  ensued,  panics 
started  and  hundreds  of  passengers  suffered  injuries  from  bruise  and  shock. 

The  situation  at  the  point  where  the  short  circuit  occurred  was  horrible.  In  the  dense 
fumes  of  burning  insulation,  together  with  the  terrifying  darkness,  the  passengers,  packed 
like  sardines  in  the  cars,  struggled  to  escape  into  the  tunnel,  only  to  find  after  they  had 
forced  their  way  through  windows  and  doors,  that  the  atmosphere  in  the  subway  was 
worse,  if  anything,  than  that  in  the  cars. 

To  this  struggling  mass  of  humanity  beneath  the  ground,  the  firemen  and  police  soon 
fought  their  way  through  manholes  and  emergency  exits  in  the  street,  handing  out  the 
smoke-begrimed  forms,  unconscious  and  with  the  clothing  almost  torn  from  their  backs. 
In  the  rescue  work,  many  of  the  first  to  enter  the  tunnel  succumbed  to  the  fumes  and 
were  in  turn  rescued  by  those  who  followed. 

It  would  seem  that  some  practicable  way  should  be  devised  either  to  provide  a  slow- 
burning  or  non-inflammable  insulation  for  feeder  cables  on  which  short  circuits  are  in- 
evitable, or  else  to  so  segregate  the  cables  or  seal  them  from  the  subway  tunnel  that  the 
smoke  emitted  could  not  find  its  way  in  any  great  volume  into  the  tunnel.  The  fumes 
from  an  overheated  motor  or  a  blown  fuse  are  almost  stifling  in  such  an  atmosphere  and 
the  infinitely  greater  volume  from  a  mass  of  burning  rubber  and  varnished  cambric  can 
well  be  imagined. 

These  comments  would  scarcely  be  complete,  however,  if  they  did  not  include  a  tribute 
'to  one  of  the  newest  achievements  of  medical  science,  the  pulmotor,  to  which  hundreds 
upon  hundreds  of  the  unfortunates  in  the  present  accident  owe  their  lives  beyond  question 
or  doubt. 


ABOUT  a  year  ago  a  magnificent  edifice  was  erected  in  the  city  of  The  Hague,  Holland, 
and  named  the  Peace  Palace.  Here  it  was  intended  that  nations  having  disputes  of 
any  nature  should  present  their  cases  before  an  assemblage  of  representatives  from 
disinterested  nations.  The  decision  of  these  representatives  was  to  be  a  final  one  and  re- 
spected by  the  nations  at  odds.  Thus  it  was  planned  that  arbitration  would  settle  disputes 
in  a  sensible  and  fair  manner  without  resort  to  arms  and  consequent  bloodshed  and  misery. 
But  along  last  July  came  an  incident  that  led  to  the  great  European  struggle  that  is  raging 
today.  It  would  have  been  a  simple  matter  for  both  countries  originally  concerned  to 
present  their  cases  before  an  international  court  of  arbitration,  but,  instead,  they  resorted 
to  the  strength  of  their  arms  to  determine  the  issue.  Other  countries  bound  by  treaties  or 
interests  took  sides  with  the  result  that  a  gigantic  war  followed.  All  this  goes  to  prove 
that  the  world  has  not  yet  reached — and  probably  will  never  reach— a  degree  of  enlighten- 
ment where  wars  will  be  permanently  abandoned.  Now  we  come  to  the  question  of  great 
moment  today :  Is  the  United  Stat«  prepared  for  war  with  other  great  powers  ?  Else- 
where in  this  issue  appears  an  article  by  an  authority  touching  on  this  subject.  While  the 
nature  of  the  article  is  not  intimately  associated  with  our  editorial  policy,  it  has  been  pre- 
sented to  the  readers  because  of  the  great  importance  attached  to  it. 
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Pardonable  Mistake 

"Tickets,"  said  the  collector  as  he 
opened  the  door  of  the  car  in  which  sat 
a  man  who  looked  as  if  he  was  anchored 
to  his  seat.  The  man  handed  over  the 
pasteboard,  which  was  duly  inspected. 
Then,  looking  around,  the  collector  said : 
"Is  there  another  gentleman  in  the  car?" 

"No." 

"Is  that  other  portmanteau  yours, 
then,  too?" 

"Other  portmanteau?" 

"Yes ;  on  the  floor  there  by  the  other." 

"Those,"  said  the  traveler  with  dignity, 
"are  my  feet." — Houston  Chronicle. 


Before  and  After 

"Jack,"  said  the  young  wife  after  she 
had  just  danced  with  her  husband, 
"you've  certainly  improved  wonderfully 
in  your  dancing.  Don't  you  remember 
how  frightfully  you  used  to  tear  my 
dresses  ?" 

"Yes,"  replied  Jack,  "I  wasn't  buying 
them  then." — New  York  American. 

Twain's  Errand 

Mark  Twain  did  not  cherish  a  fond- 
ness for  the  average  office  boy.  He  had 
an  idea  that  the  genus  was  insufferable, 
and  invariably  when  the  humorist  sal- 
lied forth  into  some  business  office  there 
was  immediate  armed  hostility  between 
him  and  the  office  boy. 

One  day  Mark  went  to  see  a  friend  at 
his  office,  and  the  office  boy  on  guard, 
in  icy  tones,  said : 

"Whom  do  you  wish  to  see?" 

Mark  mentioned  his  friend's  name. 


"What  do  you  want  to  see  him  about?" 
came  next  from  the  boy. 

Mark  Twain  immediately  froze  up, 
and  then  with  a  genial  smile,  he  said : 

"Tell  him,  please,  I  want  to  ask  his 
hand  in  holy  matrimony."  —  Chicago 
Ledger. 

One  Precaution  Overlooked 

"Didn't  you  say,"  demanded  the  young 
man  of  the  captain,  "that  this  ship  was 
equipped  with  all  appliances  for  human 
safety  ?" 

"I  did." 

"Then  how  does  it  happen  that  I  now 
find  myself  engaged  to  a  lady  I  did  not 
know  when  the  vessel  left  her  pier?" 
Judge. 


Sharing  the  Loss 

Mr.  Golden  had  a  new  office  boy.  A 
few  days  after  his  arrival  some  money 
was  missing  from  the  cash  drawer. 

Calling  the  new  boy  into  the  private 
office,  Mr.  Golden  said  severely: 

"There  is  $10  gone  from  my  cash 
drawer,  Albert.  Now  you  and  I  are  the 
only  people  who  have  keys  to  that 
drawer." 

"Well,"  replied  the  boy  cheerfully, 
"s'pose  we  each  pay  five  dollars  and  say 
no  more  about  it?" — Harper's  Monthly. 


Majority  Rule 

"I  never  like  to  drink  from  a  public 
cup." 

"Go  ahead,  stranger,  it's  all  right. 
Everybody  uses  it." — Life. 
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ANNOUNCEMENT 


w 


E  find  with  considerable  regret  that  not  a  little  confusion  has 
arisen  among  our  friends  and  readers  due  to  the  similarity  of 
the  name  of  our  magazine  with  that  of  a  contemporary  publi- 
cation. 

However,  to  the  reader  who  has  followed  the  development  of  the 
present  MODERN  MECHANICS  through  the  many  years  since  "The  Popular 
Electrician"  was  founded  back  in  1890,  it  is  superfluous  to  say  that  at  no 
lime  has  it  been  our  aim  either  to  imitate  or  to  bask  in  the  well-deserved 
prestige  of  any  other  magazine.  Thoughtful  readers  will  appreciate  that 
the  policy  of  our  magazine  is  quite  different  from  that  of  any  other  pub- 
lication, even  though  at  first  glance  it  may  resemble  some  others  in  a 
general  way  just  as  dozens  of  other  magazines  and  newspapers  are  iden- 
tical in  make-up  and  style. 

MODERN  MECHANICS  makes  no  effort  to  report  a  new  device  or  achieve- 
ment solely  for  its  news  value;  the  aim  is  rather  to  include  in  every 
article  some  feature  of  practical  value — something  that  may  enable  some- 
one, perhaps  in  a  far  distant  land,  to  profit  by  the  experience  of  the  in- 
dividual referred  to  in  the  article. 

The  articles  in  MODERN  MECHANICS  are  long  enough  to  tell  the  story 
unthout  being  so  long  as  to  seem  wearisome. 

They  give  the  reader  a  general  review  of  the  world's  advance  in 
electricity,  mechanics,  science  and  invention  and  show  him  not  only  what 
is  being  accomplished  but  also  how  it  is  done. 

Therefore,  in  view  of  the  fact  that  the  present  title  does  not  properly 
cover  the  contents  of  our  publication,  as  well  as  to  eliminate  all  possible 
criticism,  it  has  become  essential  to  make  another  change  in  name.  The 
new  title  will  enable  us  to  continue  in  every  particular  with  the  same 
editorial  policy  as  heretofore,  while  the  new  name  will  more  clearly  ex- 
press the  contents  of  the  magazine.  Hence,  commencing  with  the  April 
issue,  the  magazine  will  be  known  as  "THE  WORLD'S  ADVANCE." 

The  reader  is  referred  to  page  431  of  this  issue  for  additional  com- 
ments on  this  subject. 


February  15,  1915. 


The  Editors. 
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TREASURES 


A    DESCRIPTION   of   an   unique    type   of    sub- 
marine   diving    apparatus    with    which    a 
Western    inventor    contemplates    bringing    valu- 
able  submerged   wrecks  to   the   surface. 


THE  successful  casting  of  an  ap- 
proximately eight-foot  sphere, 
the  largest  shell  ever  cast,  so  it  is 
claimed,  is  a  step  toward  the  realiza- 
tion of  the  dream  of  ages — the  recov- 
ery of  the  untold  millions  of  treasure 
that  are  known  to  be  lying  at  the  bot- 
tom of  the  sea. 

Within  the  last  few  months  still 
more  treasure  has  been  sunk,  and,  in- 
deed, the  ships  and  valuable  contents 
sent  to  the  bottom  since  the  outbreak 
of  the  war  represent  sufficient  salvage 
to  warrant  the  development  of  the  new 
type  of  diving  apparatus  which  has 
some  of  the  features  of  the  submarine 
and  some  resemblance  to  the  diving 
bell,  although  its  inventor  has  devel- 
oped other  devices  that  are  absolutely 
unique. 

The  diving  apparatus,  which  is  the 
idea  of  a  Los  Angeles  inventor,  con- 
sists of  a  hollow  metal  shell  somewhat 
less  than  eight  feet  in  interior  di- 
ameter, and  designed  to  contain  two 
operators  and  a  number  of  mechanical 
devices.  The  shell  is  to  be  used  in 
connection  with  a  tender  ship  to  which 
it  is  connected  by  cables  supplying 
electrical  power  and  permitting  of  tele- 
phonic communication  between  the 
men  below  and  the  tender.  The  elec- 
tric power  serves  to  operate  a  motor 


which  in  turn  drives  two  propellers 
mounted  on  universal  joints,  designed 
for  allowing  a  wide  range  of  explora- 
tion while  connected  with  the  vessel 
above.  For  instance,  while  the  general 
location  of  many  treasure-bearing 
wrecks  is  known,  it  may  be  necessary 
to  explore  quite  a  wide  radius  before 
the  hulk  is  found,  and  this  is  accom- 
plished by  the  propellers  as  well  as 
several  searchlights  carried  by  the  sub- 
marine chamber. 

The  inventor  of  the. diving  chamber 
has  a  novel  method  of  bringing  wrecks 
to  the  surface.  It  requires  a  number 
of  pontoons,  varying  according  to  the 
size  of  the  sunken  ship.  These  are  in 
the  form  of  steel  cylinders  with  cor- 
rugated walls.  Each  cylinder. contains 
a  small  motor-driven  pump.  The  pon- 
toons after  being  filled  with  water  are 
carried  down  to  the  hulk  by  the  sub- 
marine. After  being  attached  to  the 
side  of  the  wreck,  the  pumps  empty 
them  and  their  buoyancy  raises  the 
hulk  to  the  surface.  ' 

The  method  of  attaching  the  pon- 
toons brings  into  operation  one  of  the 
most  remarkable  features  of  the  sub- 
marine device — a  series  of  huge  mag- 
nets on  the  submarine,  which  are  en- 
ergixed  by  the  electric  current  from 
the  tender  when  the  submarine  is 
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Above:  Pouring  the  Iron  for  Casting  the  Eight- 
Foot  Round  Shell  to  be  Used  for  Submarine  Ex- 
ploration. Below:  The  Shell  as  it  Appeared  when 
the  Metal  had  Cooled. 
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ready  to  operate  on  the  hulk.  The 
magnets  hold  the  submarine  firmly  to 
the  iron  or  steel  plates  of  the  wreck, 
while  a  motor-driven  drill  bores  a  hole 
into  the  side.  This  operation  takes 
place  after  the  pontoon  has  been  set 
in  a  proper  position  beside  the  wreck. 
The  pontoons  are  fitted  with  several 
steel  cables  on  the  ends  of  which  are 
special  hooks  held  upright  by  floats. 
After  drilling  a  hole,  the  submarine, 
while  still  held  by  the  magnets  to  the 
vessel's  side,  moves  a  few  inches  to  one 
side;  this  being  accomplished  by  a 
worm  gear  that  shifts  it  to  a  given  dis- 


hulk  is  surrounded  by  these  metal 
cylinders.  It  is  understood  that  each 
is  connected  by  a  power  line  to  the 
tender  above,  so  that  when  the  time 
for  pumping  out  the  water  arrives, 
each  can  be  emptied  independently,  or 
all  together,  as  desired.  Since  the  sub- 
marine can  keep  in  touch  with  the  ten- 
der by  telephone  and  at  the  same  time 
observe  the  operation  of  the  work  be- 
low, it  is  possible  to  conduct  the 
pumping  in  such  a  manner  that  the 
hulk  will  be  floated  on  an  even  keel, 
by  emptying  some  pontoons  faster 
than  others.  Once  at  the  surface,  it  is 


tance.  Then  the  end  of  the  first  pon- 
toon cable  is  seized  by  a  magnetized 
arm  and  the  automatically-locking 
hook  is  set  in  the  freshly  drilled  hole. 
The  submarine  is  then  moved  a  short 
distance,  another  hole  is  drilled,  and 
again  a  pontoon  hook  is  inserted.  This 
procedure  is  repeated  until  the  wreck 
is  firmly  attached  to  the  first  pontoon. 
After  a  pontoon  has  been  attached  to 
the  hulk,  the  submarine  ascends  to  the 
tender  and  brings  down  a  second  pon- 
toon, repeating  the  operation  until  the 


only  a  matter  of  towing  the  wreck  to 
some  convenient  harbor  for  securing 
the  contents,  and  if  the  vessel  is  not 
irrepairably  damaged,  for  making  it 
seaworthy. 

In  the  case  of  vessels  sunk  in  war, 
it  may  be  possible  in  most  cases  to  re- 
pair the  ships  for  further  service.  The 
same  possibilities  are  logical  in  cases 
of  shipwreck  occurring  through  strik- 
ing a  submerged  rock.  Many  of  the 
older  wrecks  would  be  of  value  for 
their  contents  alone,  and  some  of  them 
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Diagrammatic  View  of  the   Interior  of  the   Diving  Apparatus,    Showing   the 
Various   Controlling    Devices. 


are  known  to  carry  millions  of  dollars 
worth  of  gold  and  silver  coin  or  bul- 
lion. 

A    sunken    vessel    off    the    coast    of 


California,  known  by  the  inventor  of 
the  diving  device  to  have  carried  a  safe 
with  a  considerable  fortune,  has  been 
selected  for  the  first  venture,  and  it  is 
probable  that  the  attempt  will  be  made 
this  year.  There  will  be  no  difficulty 
in  finding  treasure  ships — official  sea 
records  abound  with  exact  descrip- 
tions of  them,  together  with  locations 
— and  many  of  them  could  have  been 
recovered  long  ago  but  for  the  lack  of 
efficient  diving  ap- 
'  paratus. 

One  of  the  princi- 
pal  mechanical   dif- 
ficulties, the  casting 
of  a  spherical  shell 
of  the  required  size, 
has  just  been  over- 
come.      It     is     i*4 
j     inches   thick,   has   a 
weight    of  six    tons 
and  is  formed  of  a 
metal  which  is  ren- 
dered malleable  by  a  secret  process,  yet  is 
sufficiently  rigid  to  withstand  the  pres- 
sure of  the  sea   to  a  depth  of  a  thousand 
feet. 


BETWEEN  THE  LINES  LIES 
SAFETY 

In  an  effort  to  help  along  the  "safety 
first''  campaign,  prominent  street 
crossings  in  Cincinnati  have  been 
marked  off  into  lajnes  by  two 
white  lines  about  ten  feet  apart. 
It  is  in  the  lane  thus  designated 
that  safety  is  found  by  the  pedes- 
trians, since  danger  of  being 
struck  by  an  automobile  or  other 
vehicle  is  eliminated.  Drivers 
do  not  cross  the  white  lines  until 
signaled  to  do  so  by  the  traffic 
officer  and  people  have  been 
quick  to  learn  that  they  should 
not  attempt  to  cross  the  street 
outside  of  the  white  lines.  At 
the  curb  "step-off"  at  each  cor- 
ner is  painted  the  injunction 
"Walk  Between  These  Lines." 
As  the  painted  lines  are  liable  to 
wear  off,  they  will  be  replaced  in  The 


the  future  by  lines  of  white  bricks  laid  in 
the  paving  which  will  make  the  lines 
absolutely  permanent. 
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A   Handy  Watering  Can  for  Reaching  Flower  Pots 
Placed    on    High    Shelves. 

A    HANDY    WATERING    CAN 

One  of  the  most  handy  things  ever 
devised  for  the  watering  of  ferns  and 
flowers  which  happen  to  be  located 
upon  shelves  far  above  the  reach  of 
the  ordinary  person,  is  the  little  device 
just  invented  by  a  Californian.  With 
this  simple  apparatus  it  is  possible  to 
eliminate  all  climbing  and  much  of  the 
regular  work  in  the  operation  of  plant 
irrigation  in  the  modern  business  or 
home  place.  This  little  device  consists 
of  a  can  something  like  two  inches  in 
diameter  and  seven  inches  in  length,  to 
which  a  wire  or  "tipper"  about  an  inch 
in  length  is  soldered  to  the  side  about 
an  inch  from  the  top  of  the  can.  To 
this  can  is  also  soldered  a  wire  handle, 
this  being  fastened  to  either  side  of 
the  can,  so  located  as  to  permit  the  can 
being  tipped  quite  readily.  The  op- 
posite end  of  this  wire  holder  is  fast 


ened  to  a  handle  of  sufficient  length  to 
reach  any  of  the  flowers  that  are  to  be 
watered. 


FIGHTING    THE    MOSQUITO    IN 
PANAMA 

Almost  as  important  as  the  work  of 
the  canal  builders  was  that  of  the  Sani- 
tary Corps,  whose  campaigns  against 
tropical  disease  made  possible  the  accom- 
plishment of  the  great  task.  The  ac- 
companying view  shows  two  of  the 
Canal  Zone  mosquito  fighters.  These  men 
operate,  in  pairs,  one  carrying  the  pres- 
sure tank  and  the  other  an  extra  supply 
of  oil.  They  cover  the  entire  Zone  and 
it  is  safe  to  say  that  every  pool  of  still 
water  is  frequently  sprayed  with  the 
poisonous  oil  which  has  put  such  an  ef- 
fectual check  on  the  breeding  of  disease- 
bearing  insects. 

These  men  arc  not  natives  of  Panama. 
They  are  West  Indian  negroes ;  the  zone 
natives  having  proved  absolutely  worth- 
less as  laborers,  according  to  reports. 


Two    Mosquitc 


Fighters    in    the    Canal    Zone,    car- 
•yinpr    their    Weapons, 
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A  NEW  TYPE  OF  EXCAVATOR 

An    excavating    machine    in    use    in 
Los  Angeles  employs  a  novel  system 


is  remarkably  speedy,  since  it  pulls  the 
dirt  up  the  slope  and  dumps  it  ten 
times  as  fast  as  a  mule-drawn 


in  making  the  dirt  fly.     It  is  driven  by     scraper  could  do  the  work.   Two  scrap- 
an  electric  motor,  operated  on  a  light     ers  can  be  employed  even   more  eco- 


Various  Views  of  a  New 
.  Type  of  Excavating  Machine 
employed  by  a  Los  Angeles 
Contractor.  The  Scraper 
Picks  up  the  Earth  and 
Dumps  it  into  a  Waiting 
Wagon. 


and  power  circuit. 

In  this  new  excavator  the  usual  fa- 
miliar device  of  a  chain  of  buckets  is 
discarded.  Instead,  one  or  more  scrap- 
ers attached  to  wire  cables  are  used, 
the  cable  being  endless  and  so  ad- 
justed that  the  pull  of  the  motor  draws 
the  full  scraper  to  the  scaffold,  where  it 
is  automatically  dumped  into  a  waiting- 
wagon,  while  the  reverse  action  draws 
the  empty  scraper  back  to  the  starting 
point.  Here  a  laborer  is  waiting  for 
it,  but  his  work  is  quite  light,  as  he 
merely  grasps  it  by  the  handles,  steers 
it  for  a  few  feet  until  it  is  full  of  dirt, 
and  then  lets  the  cable  draw  it  up  the 
incline  to  the  dumping  place.  In  or- 
der to  get  the  reverse  action,  it  is 
necessary  to  slake  out  the  cable  around 
the  excavation  and  provide  pulleys  for 
it  to  run  on. 

The  operation  of  the  new  excavator 


nomically,  for,  while  a  laborer  is  re- 
quired for  each  scraper,  the  motors  of 
two  can  be  operated  by  a  single  engi- 
neer. His  duties  are  merely  the  throw- 
ing back  and  forth  of  a  couple  of 
levers. 


PUMICE— NATURAL  AND  ARTI- 
FICIAL 

Pumice  is  a  volcanic  rock  that,  when 
ejected  from  the  volcano,  has  been  made 
porous  by  the  sudden  expansion  of  gas 
or  steam  imprisoned  in  it.  Although 
the  stone  is  useful  in  the  industrial  arts, 
especially  in  leather  and  felt  work,  in 
sculpture  and  stucco-work,  and  in  polish- 
ing woods  and  grinding  lithographic 
stones,  the  texture  and  hardness  of  it 
vary  so  much  as  to  make  it  untrust- 
worthy for  exacting  work.  That  has  led 
to  the  introduction  of  an  artificial  stone, 
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said  to  be  better  than  the  natural  pum- 
ice. This  is,  or  until  recently  was,  manu- 
factured at  Bietigheim,  in  Germany, 
from  sandstone  and  clay,  combined  in 
different  ways  to  produce  at  least  ten 
grades  of  pumice. 

Most  of  the  natural  pumice  used  in 
the  United  States  is  imported.  The  val- 
ue of  the  native  supply,  according  to 
the  latest  available  figures,  was  $33,439. 
It  is  obtained  principally  from  deposits 
in  Harlan  and  Lincoln  counties,  Nebras- 
ka. 


THE    WORLD'S    GREATEST   IN- 
LAND DRYDOCK 

When  the  upper  half  of  the  Missis- 
sippi River  was  closed  to  navigation  in 
November,  the  largest  inland  drydock  in 
the  world,  located  at  Keokuk,  near  the 


renders  possible  the  making  of  the  most 
extensive  repairs  on  river  boats.  A  half 
dozen  buildings,  including  the  adminis- 
tration building,  a  machine  shop,  store 
houses  and  shops,  form  an  important 
part  of  the  drydock. 

It  is  expected  that  the  Keokuk  dry- 
dock  will  prove  a  big  boon  to  the  navi- 
gators of  the  Mississippi  River. 


BUILDING    A    ROAD    BY    DYNA- 
MITE 

Not  long  ago  road-builders  near  Ne- 
vada City,  California,  used  dynamite  in 
building  a  half-mile  stretch  of  road  on 
the  side  of  a  hill.  They  placed  the  dyna- 
mite in  vertical  holes  five  feet  deep  along 
a  line  that  was  to  mark  the  upper  side 
of  the  road.  When  the  dynamite  ex- 
ploded it  blew  the  earth  out  toward  the 


U     m 


The  Keokuk  Drydock  on  the  Mississippi  River,  Said  to  be  the  Largest  Inland  Drydock  in  the  World. 


big  dam,  was  ready  for  use.  It  is  of 
sufficient  size  to  accommodate  the  lar- 
gest boats  and  can  easily  care  for  sev- 
eral boats  at  a  time  of  the  size  plying 
the  Mississippi  River. 

The  drydock  is  463  feet  long  and  150 
feet  wide.  A  huge  travelling  crane  is  an 
important  feature  of  the  big  plant,  as  it 


down-hill  side.  Little  shoveling  was 
needed.  The  road-builders  used  dyna- 
mite also  to  split  fallen  trees,  and  with 
the  logs  built  an  eight-foot  corduroy  road 
across  a  long  stretch  of  swamp-land.  In 
eight  days,  it  seems,  eight  men  completed 
the  road  at  a  cost  for  labor  and  material 
of  $264,  or  10  cents  a  lineal  foot. 


the  cable,  telegraph  or  wireless 
means  of  communication  can  send  the 
news  of  a  volcanic  eruption  around  the  world, 
delicate  mechanisms  known  as  seismographs 
have  already  imparted  the  fact  and  recorded 
the  violence  of  the  disturbance  in  distant  cities. 


ON  the  stately  heights  of  old  George- 
town, overlooking  the  winding 
stretches  of  the  Potomac,  there  stand 
the  buildings  and  towers  of  Georgetown 
University,  and  in  the  heart  of  the  great 
quadrangle,  fifteen  feet  below  the  level 
of  the  ground,  is  a  concrete  and  non- 
conducting cave  jealously  guarded 
from  the  tread  of  disturbing  mankind. 

In  the  heart  of  the  cave,  just  as  a  nest 
of  weird,  ungainly  spiders  of  human  de- 
vising, with  threads  of  web  extending 
far  and  wide  across  the  land,  are 
grouped  delicate  contrivances  of  steel 
and  brass,  bronze,  vulcanized  rubber  and 
platinum,  as,  with  microscopic  accuracy, 
seismographs  which  record  near  and  dis- 
tant tremors  of  the  earth  keep  their 
ceaseless  watch. 

Their  platinum  pens,  as  they  scratch 
across  the  sooted  surface  of  the  smoke 
sheet  placed  on  the  revolving  drums, 
may  tell  of  disturbances  within  the  earth, 
valuable  only  to  science  in  the  study  of 
seismology;  or  they  may  record  a  cata- 
clysm in  a  distant  land ;  and  their  faint 
whisperings,  when  amplified  by  the  light- 
ning flash  of  cable  and  wireless,  may 
spell  out  a  tale  of  terror,  of  rocking 
cities  and  falling  masonry,  of  the  horror 
of  a  sudden  darkness  wherein  frenzied 
people  flee  blindly  through  debris-piled 
streets,  amid  the  moans  of  the  injured. 


Twice  each  day,  with  reverend  foot- 
fall, the  great  door  of  the  cave  is  en- 
tered and  the  record  of  the  preceding 
hours  lifted  from  the  instruments.  Then 
it  is  filed  with  those  that  have  gone  be- 
fore, and  the  story  of  its  waverings  is 
sent  out  to  be  compared  with  the 
"grams,"  as  the  completed  records  are 
called,  of  other  stations  scattered 
throughout  the  land. 

Let  us  look  at  the  theory  of  the  in- 
strument. 

The  seismograph  is  virtually  an  in- 
verted pendulum,  one  end  qf  which  is 
practically  rigid  except  for  a  complex 
hinge,  called  Cardanic,  and  with  a  mass 
of  metal  on  the  outstretched  arm,  as 
heavy  as  is  consistent  with  the  strength 
of  the  hinge.  Delicately  attached  to  the 
other  end  of  the  recording  arm  is  the 
platinum  pen,  which,  on  the  moving  end 
of  the  strut,  amplifies  the  faint  move- 
ments transmitted  from  the  rigid  frame 
of  the  machine. 

When  the  pier  or  support  upon  which 
the  instrument  rests  is  set  in  motion  by 
the  tremblings  of  the  earthquake,  the 
Cardanic  hinge  and  the  frame  of  the 
machine  execute  all  the  oscillations  com- 
municated to  them,  while  the  heavy  mass 
of  metal  on  the  arm  tends  to  keep  its 
position. 

It  is  the   inertia   of  the   mass  which 
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gives  it  stability.  Between  the  mas.--  and 
the  frame,  which  is  more  or  less  agitated 
by  the  faintest  earth  tremor,  there  is  a 
relative  motion  and  the  pens  trace  a 
record  of  the  disturbance. 

That  it  may  riot  remain  stationary 
when  the  frame  oscillates,  as  the  tre- 
mendous relative  weight  must  be  sup- 
ported, the  mass  is  attached  to  the  frnnic 


against  a  spring.  The  pressure  of  the 
spring  opposes  the  pull  of  gravity,  acting 
on  the  mass,  which  is  slightly  displaced 
from  the  vertical  position. 

Just  as  a  pendulum  the  mass  executes 
harmonic  motion  and  will  have  its  own 
definite  period  or  beat.  This  may  be 
changed  at  will  by  adjusting  the  lever- 
age through  which  the  spring  acts  on  the 
mass.  It  is  through  these  levers  that 
the  desired  magnification  on  the 
"gram"  is  secured.  The  long  arm  op- 
erates one  of  the  recording  pens  and 
hence  any  movement  transmitted  to 
the  latter  will  be  multiplied  on  the 
record  in  the  ratio  of  the  long  to  the 
short  arm  of  the  lever  system. 

Unless  checked,  strong  impulses 
would  keep  the  mass  in  motion  for  a 
considerable  time,  thereby  obliterating 
or  accentuating  earth-tremors  and 
falsifying  the  record.  To  prevent 
this,  what  is  known  as  a  "damping" 
contrivance  is  used.  Damping  tends 
to  hold  the  mass  in  check,  preventing 
it.  to  a  great  extent,  from  executing 


Above :  Clocks  Gov- 
erning the  Seismographs 
at  Georgetown  Univer- 
sity. At  the  Right: 
The  Seismographs  that 
Stand  on  Concrete  Piers 
that  Reach  Downward 
to  Bed  Rock. 


by  two  thrust  rods,  which  meet  in  the 
center  of  oscillation  of  the  mass.  These 
rods  meet  at  an  angle  of  90  degrees  and 
thence  extend  to  the  short  end  of  a  lever. 
the  fulcrum  of  which  is  fixed  rigidly  to 
the  frame,  while  its  long  arm  works 


Photos,    by    O.     V.    Buck.     Washington.    D. 


its  own  vibrations.  The  damping  is  ac- 
complished by  means  of  a  piston  con- 
nected by  a  rod  to  the  lever  system,  and 
which  moves  to  and  fro  in  a  cylindrical 
air  chamber. 

The  resistance  of  the  air  opposes  and 
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minimizes  the  pendulum's  independent 
action.  Through  this  system,  the  mass 
keeps  itself  from  being  thrown  into  vio- 
lent swinging  by  earth  disturbances, 
without  losing  its  sensitiveness  to  minute 
tremors. 

The  Georgetown  seismic  station  is  un- 
der the  direction  of  Fr.  Tondorff,  S.J., 
a  young  priest.  He  has  been  in  charge 
of  the  station  for  about  four  years  and 
in  that  time  his  labors  have  brought  him 


"Periodicity  in  earthquakes  I  may 
compare  in  a  homely  way  with  a  some- 
what similar  occurrence,  although  very 
faintly.  Have  you  ever  noticed  sliding 
snow  on  a  roof  ?  Some  near  the  top  will 
start  to  slide,  through  melting  or  some 
disturbance,  and  some  projection  will 
halt  its  progress.  In  a  short  time  this 
will  slide  further,  until  it  is  checked 
again  by  some  obstruction ;  finally,  the 
increased  weight  of  the  snow  will  start  it 
off  again,  and  the  whole 
mass  of  it  will  dash  to 
the  ground.  We  may 
compare  the  cumulative 
of  this  to  the  periodic- 
ity of  a  great  earth- 
quake," he  concluded. 


Above :  Photographic 
Seismograph  after 
Bosch,  a  Type  that  is 
Much  More  Compact 
than  that  Illustrated  on 
the  Opposite  Page.  At 
the  Right:  A  Gram  of 
a  Violent  Eruption. 


into  contact  with  leaders  in  science  from 
all  over  the  world. 

Father  Tondorff  was  asked  recently  if 
there  were  possibilities  of  science  reach- 
ing the  mark  where  an  earthquake  could 
be  predicted  in  a  certain  locality.  He 
replied  that  while  almost  anything  was 
possible,  but  little  advance  had  been 
made  along  this  line. 

"Each  earthquake,"  he  said,  "is 
studied  and  its  possible  relation  to  other 
disturbances  is  analyzed.  Much  time  is 
being  given  now  to  the  periodicity,  that 
is,  the  more  or  less  regular  intervals  be- 
tween disturbances  of  various  intensity. 
Possibly  some  solution  may  be  rledured 
from  this,  but  it  is  difficult  to  sav 


The  seismograph  instruments  are  very 
delicate  and  very  finely  adjusted.  There 
are  four  of  them  at  the  Georgetown  sta- 
tion, one  of  which  is  a  photographic 
seismograph,  after  Bosch.  It  photo- 
graphs the  seismic  waves  as  they  occur 
and  is  of  great  accuracy. 

Another  machine  has  been  loaned 
from  the  station  and  is  now  in  the  frozen 
north  with  the  Crocker  land  expedition, 
yet  the  remaining  instruments  are  suffi- 
cient to  check  each  other  and  their  serv- 
ice to  science  is  unceasing. 


Don't  fail  to  read  the  important  an- 
nouncement appearing  on  page  289  of 
this  issue,  concerning  the  April  number. 
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BURNING  MAHOGANY  FOR 
FIREWOOD! 

The  residents  of  the  little  settlement 
at  Jordan  Valley,  Oregon,  have  to  take 
their  choice  between  burning  coal  at 
$27  per  ton,  or  mahogany  wood  at  $18 
a  cord,  and  many  of  them  take  the  ma- 
hogany. This  wood  is  so  hard  that  it 
ruins  saws,  and  this  adds  to  its  cost 
as  a  fuel.  There  is  a  grove  sixteen 
miles  from  the  village,  which  supplies 
the  mahogany  fuel,  and 
the  people  do  not  seem 
to  think  it  is  at  all 
strange  to  be  burning 
this  expensive  mahog- 


at  the  base  of  the  mo'untain,  but  the 
freight  on  2,000  pounds  at  a  penny  a 
pound  brings  the  cost  up  to  $27  for 
every  ton  that  reaches  the  summit. 


AN  UNUSUAL  AUTOMOBILE 
TEST 

Automobiles  are  constructed  to  be  of 
service  in  all  kinds  of  weather  and  great 
trouble  is  sometimes  taken  by  manu- 


Below:  Ammonia  Com- 
pressor and  Condenser  for 
Generating  Intense  Cold  in 
the  Refrigerator  Boom. 


any  wood,  so  coveted  for  pianos  and  fur- 
niture. The  reason  for  the  high  cost  of 
coal  in  this  mountain  village  is  the 
fact  that  all  freight  which  enters  the 
town  must  be  hauled  up  from  the  base 
of  the  mountain,  and  the  charge  for 
cartage  on  all  commodities  and  mer- 
chandise of  any  sort  is  one  cent  a 
pound.  The  coal  costs  only  $7  per  ton 


Above:  The  Interior  of  a 
Refrigerator  Room  in  which 
an  American  Automobile 
Manufacturer  Tests  his 
Cars. 


facturers  to  insure 
maximum  satisfac- 
tion at  all  times  for 
the  motor  vehicles. 
For  experimental 
purposes  an  Indianapolis  manufacturer 
makes  use  of  a  cleverly  devised  refrig- 
erator room  wherein  tests  for  wintry  con- 
ditions can  be  made  regardless  of  the 
natural  temperature  prevailing.  This 
room  is  large  enough  for  the  largest  car 
and  observations  can  be  taken  of  all 
working  parts  in  the  below-zero 
"weather"  of  the  refrigerator  room. 


MODERN    MECHANICS 


301 


ELECTRIC  MOTORS  REPLACE 

SPRING  POWER  IN  CASH 

CARRIER  SYSTEM 

A  striking  innovation  in  cash  carrier 
systems  is  presented  in  the  invention  of 
a  Western  window  trimmer  who  has  been 
working  several  years  on  an  electric 
carrier  to  replace  those  operating  by 
spring  or  pneumatic  power. 

The  new  cash  carrier  consists  of  a 
small  car  fitted  with  a  miniature  electric 
motor.  To  start  the  carrier  a  lever  at 


THREE-PLY  GLASS 

It  has  been  said  that  a  great  fortune 
awaits  the  individual  who  shall  invent  a 
flexible,  unbreakable  glass.  "Armored 
glass,"  so  called  because  it  contains  a 
netting  of  galvanized  wire  and  is  not 
easily  broken  into  small  pieces,  is  too 
heavy  and  too  nearly  opaque  for  most 
uses.  There  is  a  glass  of  comparatively 
recent  invention  called  "three-ply."  Al- 
though it  is  neither  flexible  nor  unbreak- 
able it  has  certain  advantages  over  other 
kinds.  It  is  composed  of  two 
panes  of  glass,  with  a  thin 
sheet  of  transparent  celluloid 
pressed  between  them  and 
made  to  adhere  to  them  by 
hydraulic  pressure.  A  test 


Two  Views  of  a  Cash  Carrier 
System  which  is  Operated  by 
Small  Electric  Motors  that  form 
Part  of  Each  Carrier. 


the  side  is  pushed  either 
way.  The  car  can  be  ad- 
justed so  that  it  will  drop 
packages  or  messages  at  any  point  on 
the  system  and  return  to  the  starting 
point  and  stop.  It  will  climb  stiff 
grades  and  operate  on  a  system  that  is 
circular  or  straight.  The  current  for 
the  motor  of  the  cash  carrier  is  sup- 
plied by  a  transformer,  and  suitable 
controlling  devices  permit  of  variation 
in  the  speed  of  the  cars. 

Electric  cash  carriers  have  now  been 
employed  in  a  Western  department  store 
for  over  a  year  and  have  proven  entirely 
satisfactory  according  to  reports. 

Don't  fail  to  read  the  important  an- 
nouncement appearing  on  page  287, 


has  shown  that  a  blow  hard  enough  to 
shatter  ordinary  glass  and  to  drive  the 
pieces  for  some  distance  merely  cracks 
the  three-ply  glass. 

THE  STOUTEST  TIMBER 

One  of  the  most  remarkable  of  the 
many  hard  woods  of  Australia  is  yate. 
According  to  some,  this  tree  apparently 
furnishes  the  strongest  timber  known. 
Its  average  tensile  strength  is  twenty- 
four  thousand  pounds  to  the  square  inch, 
equal  to  that  of  cast  iron.  Many  speci- 
mens are  even  stronger,  and  one  was 
tested  up  to  seventeen  and  one-half  tons 
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to  the  square  inch — a  tensile  strength 
equal  to  that  of  wrought  iron.  The  tree 
sometimes  attains  a  height  of  one  hun- 
dred feet  and  is  often  more  than  two 
and  one-half  feet  in  diameter. 


MAKING  ENDLESS  BRASS  RODS 
BY  MACHINERY 

The  making  of  brass  rods  has  for 
years  required  a  number  of  tedious 
tasks.  Today,  with  the  invention  of  a 
simple-looking  machine,  brass  rods  are 
turned  out  automatically  just  as  long 
as  it  is  fed  molten  brass. 

A  man  in  Newark,  N.  J.,  has  had  this 
problem  under  consideration  and  the 
result  is  the  perfection  of  the  endless 
rod  machine  that  turns  out  brass,  rod  at 
the  rate  of  from  thirty  to  forty  feet  per 
minute.  Once  the  machine  is  started 
all  labor  is  dispensed  with,  excepting, 
of  course,  the  melters  whose  duty  it  is 
to  supply  the  machine  with  the  neces- 
sary amount  of  molten  brass. 


The  continuous  casting  machine 
stands  somewhat  over  nine  feet  in 
height  and  at  its  lower  extremity  rests 
upon  two  concrete  piers.  This  space  is 
for  the  delivery  of  the  brass  rod  from 
the  machine. 

The  conventional  process  of  manu- 
facturing rods  has  been  to  cast  molten 
brass  into  stationary  molds.  With  the 
latest  invention  the  metal  is  fed  into 
the  top  of  the  machine,  flows  by  grav- 
ity through  a  guiding  tube  into  the 
molding  bore  of  the  machine  in  the 
center,  and  the  completed  rod  comes 
out  at  the  bottom.  The  machine  is 
said  to  work  equally  well  on  common 
brass  and  leaded  brass  mixtures.  The 
effect  of  the  machine  is  the  same  as 
the  old  fashioned  two-part  mold.  The 
molds  are  divided  into  sections  and  are 
carried  on  two  co-operating  chains.  As 
the  chains  are  set  in  motion  the  two- 
part  mold  is  continuously  formed. 


By  Means  of  this  Machine,  Continuous  Brass 
Tubing  can  be  Made  with  No  Other  Attention  than 
to  Furnish  the  Met*l. 


ARE     HIGH     BUILDINGS     EVER 
PLUMB? 

During  the  construction  of  Boston's 
highest  building,  the  new  Custom  House 
tower,  the  elevator  builders  carried  up 
their  permanent  guides  as  fast  as  the 
steel  work  was  in  place— something 
which  was  never  before  attempted  in  any 
building — due,  of  course,  to  the  usual 
inability  to  plumb  the  giant  framework 
of  a  high  structure  sufficiently  to  fasten 
permanent  elevator  guides  in  place. 

In  this  building,  over  625  feet  high,  the 
experiment  was  tried  and  has  proved  a 
decided  success,  not  only  to  the  elevator 
builders  but  to  the  designers  and  erect- 
ors of  so  many  thousand  tons  of  giant 
steel  columns  and  beams. 

At  the  twenty-ninth  story  the  elevator 
guides  and  the  great  steel  frame  to 
which  they  were  fastened  were  less 
than  three-sixteenths  of  an  inch  out  of 
true  plumb !  This  is  truly  remarkable 
in  spite  of  the  fact  that  the  great  tower 
rests  on  no  other  foundation  than  that 
made  by  pneumatic  caissons  sunk  to  a 
depth  of  over  a  hundred  feet  into  loose 
mud.  It  is  doubtful  if  all  tall  structures 
are  as  straight  as  was  the  case  with  the 
new  Custom  House  of  Boston. 


PfctaeGaferi) 


A   REMARKABLE   ARCH 

IN  the  ruins  of  St.    Dominic's  Church  in  Panama  there  is  an  arch 
that   is    very   remarkable.      Although    it    seems    impossible   that 
this    arch   should   remain    standing   after   so    many   years,    when 
nearly  all  the  rest  of  the  building-  is  in  ruins,   it  nevertheless  still 
remains  firm.     The  arch  is  made  entirely  of  brick  and  stretches  in 
a  long   span   for   the  entire    width    of    the    church.      No   sane   archi- 
tect of  today  would  attempt  such  construction.     According  to  legend, 
the    monks    who    erected    the    church    had    to    build    the    arch    three 
separate    times;     earh     time    the    supports    were    removed    the    arch 
would   fall. 
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French  soldiers  examining'  the 
wreckage  of  a  German  monoplane 
that  was  hit  by  shrapnel  and 
brought  to  earth.  Riflemen  and 
artillerymen  have  now  attained  a 
state  of  marksmanship  where  aero- 
plane pilots  are  in  constant  danger 
of  being  hit  by  rifle  bullets  or 
shrapnel. 


A  French  family  among  the  ruins 
of  their  home.  In  Galicia,  western 
Poland,  East  Prussia,  northeastern 
France,  Belgium  and  some  parts  of 
Servia  such  scenes  as  this  are  quite 
common. 


Distributing  gifts  to  the  German 
soldiers  in  Poland.  As  will  be 
seen,  one  of  the  gifts  is  a  sausage. 
Cigars  are  much  in  evidence  as 
Christmas  gifts  among  the  German 
soldiers. 


sleeping 
with  hi 


French  soldier  arousing  his 
comrade  in  order  to  share 
with  him  his  Christmas  box.  During 
the  Christmas  holidays  relatives  sent 
many  presents  to  the  men  at  the 
front,  such  as  wearing  apparel,  par- 
ticularly warm  socks  and  mufllers,  to- 
bacco, sweetmeats,  etc.  The  Christ- 
mas holidays  were  duly  observed  on 
the  firing  line,  in  some  instances  the 
soldiers  of  both  sides  arranged  a 
truce  and  even  visited  each  other's 
trenches  to  exchange  presents. 


.»* 


^ 


?s 
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When  the 
war  was  brought 
home  to  England: 
A  view  of  a  build- 
ing that  was  part- 
ly wrecked  as  a 
result  of  German 
shells  during  the 
bombardment  of 
West  Hartlepool 
by  a  fleet  of  Ger- 
m  a  n  warships. 
The  inhabitants 
of  this  and  other 
towns  that  were 
victims  of  the 
raid,  on  seeing 
the  German  war- 
ships approach 
shore  took  them 
to  be  British 
ships,  since  the 
belief  existed 
that  the  German 
ships  were  se- 
curely bottled  up. 
This  accounts  for 
the  great  loss  of 
life. 


A  section  of  trenches  that 
have  recently  been  dug  along 
the  bluffs  of  the  east  coast 
of  England  as  a  precaution 
against  any  attempt  at  an 
invasion  by  a  hostile  army. 
The  recent  raid  has  caused 
the  British  authorities  to 
make  many  defensive  prep- 
arations. 


A  wrecked  shop  in  the  city 
of  Scarborough,  England.  It 
was  struck  by  a  shell  from 
a  German  warship,  killing 
the  wife  of  the  storekeeper. 
Many  civilians  were  killed 
and  wounded  because  of  the 
fact  that  the  raid  was  un- 
expected, the  women  and 
children  having  had  no  time 
to  flee  to  safety. 


Photos.   Copyrighted  International  News  Service. 
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A  French  ma- 
chine gun  being 
placed  in  position. 
This  class  of  wea- 
pon has  proven 
most  deadly,  and 
it  is  liberally 
used  by  the  Ger- 
man and  the  Al- 
lied armies.  At 
the  beginning  of 
the  great  war  the 
Germans  had  a 
marked  advantage 
in  the  vast  num- 
ber of  machine 
guns  they  pos- 
sessed, but  pres- 
ent reports  state 
that  the  Allies 
are  now  equal  to 
their  opponents 
in  this  branch  of 
equipment. 


Most  of  the  automobiles  that 
have  been  abandoned  by  the 
Germans  are  in  such  a  dam- 
aged condition  as  to  be  of  no 
serviceable  value  to  the 
French  soldiers.  They  are 
accordingly  brought  to  the 
scrap  heap  shown  here. 


A  type  of  disappearing 
gun  that  is  being  used  in 
some  of  the  French  forts. 
It  will  be  noted  that  the 
gun  can  be  lowered  and  the 
steel  doors  closed  down, 
thus  protecting  the  mechan- 
ism  and  gun  crew  from  hos- 
tile shell  fire.  A  gun  of 
this  type  is  obviously  in- 
tended to  be  surrounded  by 
a  mass  of  concrete,  in  a 
very  similar  manner  to  the 
steel  cupolas  of  the  Liege 
forts.  It  has  advantages 
over  the  steel  cupolas  and 
might  perhaps  withstand 
the  bombardment  of  huge 
howitzers. 
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Above:  A  reproduction  from  a  composite  photograph  showing  a  French  biplane  attacking  a 
German  Taube  monoplane.  While  this  incident  was  actually  witnessed  by  a  war  photographer,  the 
great  speed  at  which  the  machines  were  travelling  prevented  the  photographing  of  both  together. 
Each  machine  was  photographed  separately. 

Below:  A  French  long-range  gun  in  action  in  the  Flanders  section  of  Belgium.  This  type 
has  only  recently  made  its  appearance  and  is  intended  to  reply  to  the  powerful  German  howitzers. 


rtiotos.    fopyrlcl 
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A  few  of  the  200,000  Japs 
who  greeted  the  German  pris- 
oners of  war  from  Tsingtaa 
upon  their  arrival  in  Tokio. 
With  the  capture  of  the  Ger- 
man stronghold  in  China, 
Japan's  military  activities  in 
the  great  war  have  practically 
ended,  although  the  German 
prisoners  must  be  held  in  cus- 
tody until  peace  is  arranged 
between  the  countries  at  war. 


The  lighthouse  at  Scarborough  which 
was  pierced  by  a  shell  from  one  of  the 
German  raiding  ships.  This  structure 
was  one  of  the  most  prominent  targets 
selected  by  the  German  gunners.  The 
bombardment  was,  according  to  reports, 
systematic,  the  German  crews  having 
probably  laid  plans  beforehand  as  to  the 
important  points  of  the  cdty  that  were 
to  be  bombarded. 


Japanese  troops 
landing  railway  iron 
for  laying  a  light 
railway  from  Saoshan 
to  the  Japanese  front 
near  Tsingtau.  The 
siege  of  Kiauchau 
was  conducted  with 
the  same  precision 
as  that  of  Fort 
Arthur  during  the 
Russo-Japanese  war 
of  ten  years  ago. 


Photos.   Copyrighted  International  News  Service. 
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A  company  of  French 
Infantry  marching 
through  a  sacked  vil- 
lage in  northern  France 
on  their  way  to  the 
front.  At  many  points 
along  the  battle  front 
in  France,  villages 
have  changed  hands 
many  times;  in  some 
instances  a  village 
may  be  occupied  by 
the  Germans  in  the 
morning,  by  the 
French  in  the  after- 
noon, and  again  by  the 
Germans  the  following 
morning, 


French  soldiers  examining  their  Christ- 
mas boxes.  This  view  is  of  particular 
interest  because  it  shows  the  hardships 
that  must  be  endured  by  the  men  in  the 
trenches.  Water  often  accumulates  in 
trenches  that  are  not  provided  with  means 
of  drainage,  resulting  in  ill  health  to  their 
occupants. 


A  Belgian  airman  handing  a  dispatch 
to  a  motorcycle  messenger.  The  aero- 
plane has  proven  a  valuable  instrument 
for  reconnoitering  the  position  of  the 
enemy,  while  the  motorcycle  has  had  its 
greatest  field  of  usefulness  in  the  carry- 
Ing  of  dispatches. 


Photos.   Copyrighted   International  New§  Berrlc*. 
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After  a  battle:  French 
Red  Cross  aides  searching 
for  the  wounded.  The  skill 
and  efficiency  of  the  medical 
corps  connected  with  all  the 
armies  at  war  have  done 
much  to  reduce  the  toll  of 
life. 


Austrian  Infantry  securely 
intrenched  against  their  Rus- 
sian foe.  The  Austrians  have 
suffered  many  reverses  in  the 
present  war,  but  in  all  fair- 
noss  they  must  be  admired  for 
unflinching  courage.  Even 
after  the  most  severe  defeat, 
the  Austrians  soon  reorganize 
their  battered  armies  and  again 
return  to  face  the  enemy. 


A  section  of 
the  English 
coast  trenches. 
These  earth- 
works are  con- 
structed along 
the  same  lines 
as  those  on  the 
Continent,  and 
are  provided 
with  bomb- 
proof  shelters 
and  barbed 
wire  entangle- 
ments. They 
are  intended  to 
with  s  tand 
a  bombardment 
by  warships  and 
repulse  an  at- 
tempted land- 
ing. 


Photos.    Copyrighted   International  News   Service. 
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Belgian  aviators  and  one  of  their  ma- 
chines. For  the  most  part  the  Belgians 
have  been  using  biplanes  of  the  Farman 
type,  while  the  Germans  show  a  prefer- 
ence for  the  monoplane  type.  The  Eng- 
lish and  French  use  both  types  in  about 
equal  proportions. 


The  well-known  English  aviator,  Claude 
Graham  White,  at  the  front.  He  is  not  only 
a  famous  aviator  but  also  a  designer  and 
constructor  of  machines  that  bear  his  name. 


A  British  aeroplane 
that  was  dashed  to 
earth  at  Ypres.  On 
the  underside  of  the 
planes  of  British 
airships  are  painted 
Union  Jacks  so  as  to 
distinguish  them 
from  German  aero- 
planes that  are 
marked  with  black 
crosses. 


I'hotos.    Copyrighted    International   News   Serrtc 
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At  the  Left:  An  explosion  of  the  new 
powerful  explosive  invented  by  Lt.  H.  C. 
Woodward  of  the  Twenty-second  Regiment 
Engineers,  N.  G.  N.  Y. 


At  the  right:  Preparing  a  charge  of  the 
new  explosive,  Trotol-Gelatine,  for  the  tests 
on  land  and  submarine  mines  at  Fort  Wads- 
worth,  S.  I. 


Above:  Electric  batteries  which  furnished  the 
electric  current  for  exploding  the  mines.  At  the 
right:  The  explosion  of  a  submarine  mine  charged 
with  175  pounds  .of  Trotol-Gelatine  threw  a  column 
of  water  375  feet  high.  The  shock  would  have  de- 
stroyed the  most  powerful  battleship  afloat. 


Photos.   Copyrighted  International  Newi  Berrtoe. 
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Above:  A  class  of  German  recruits  re- 
ing  instructions  from  an  army  omcer 
on  the  use  of  a  rifle.  At  the  Left:  An 
officer  in  a  western  prison  wears  the  coat 
shown  for  protection  against  firearms.  It 
Is  woven  of  steel  and  somewhat  resembles 
an  ancient  coat  of  mail.  It  will  protect 
its  wearer  from  revolver  bullets  fired  ten 
feet  distant. 


A  dwelling  built  by 
the  negroes  of  Porto 
Rico  in  two  hours' 
time.  The  shelter  is 
made  of  palm  leaves 
supported  by  the 
trunks  of  dead  coco 
palms.  No  nails  are 
used. 
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A  scene  during 
the  rugby  game 
between  L  e  1  a  n  d 
Stanford  Univer- 
sity and  the  Uni- 
versity of  Califor- 
nia, This  game  is 
the  big  event  in 
Pacific  Coast  ath- 
letics. A  crowd 
of  26,000  witnessed 
the  game.  This 
view  is  a  very  un- 
usual one,  since  it 


Peculiar  "cabbage 
rocks"  found  along  the 
shores  of  the  Columbia 
river.  The  rocks  on 
the  shore  are  soft  and 
are  continually  crumb- 
ling away,  sometimes 
into  curious  shapes. 


At  the  Right:  A  gusher  in  the  oil  fields  near  Bakers- 
field.  Calif.,  recently  caught  fire  and  burned  for  several 
days  before  it  could  be  extinguished,  Eighty  acres  of 
ground  was  burned  over  and  the  huge  torch  was  only 
extinguished  after  several  days'  effort,  using  metal  plates 
and  live  steam. 


Panorama  view  from  the  dome  of  the  Festival  Hall  "at  the  Panama-Pacific 
International  Exposition.  The  view  shows  the  western  part  of  the  main 
group  of  exhibit  palaces.  The  tall  Tower  of  Jewels,  in  the  center,  which  is  435 
feet  high,  conceals  the  famous  Golden  Gate  entrance  to  the  Bay  of  San  Fran- 
cisco. The  domed  structure  at  the  left  is  the  Palace  of  Horticulture.  The 
other  palaces  shown,  from  left  to  right, -are  those  of  Education,  Liberal  Arts, 
Agriculture,  Manufactures  and  Transportation.  Beyond  these  is  shown  the 
Bay  of  San  Francisco,  with  Mount  Tampais  and  the  hills  of  Marin  County. 


FACTS  CONCERNING  THE  NEW 
ELEMENT  CANADIUM 

It  was  about  two  years  ago  that  there 
was  discovered  what  is  thought  to  be  a 
new  noble  metal  which  may  in  time  have 
important  scientific  and  commercial  re- 
sults. This  metal  was  found  by  A.  G. 
French  in  the  Nelson  mining  district  of 
British  Columbia  and  was  named  canadi- 
um.  It  is  allied  to  the  platinum  group 
and  occurs  pure  in  the  form  of  grains 
and  short  crystalline  rods,  and  also  as 
an  alloy.  Assays  give  three  ounces  or 
less  to  the  ton.  Canadium  has  a  bril- 
liant white  luster,  and  like  the  three 
noble  metals,  gold,  silver  and  platinum, 
does  not  oxidize  when  exposed  to  the 
air.  The  new  element  is  softer  than 
platinum,  and  its  melting-point  is  not 
only  several  hundred  degrees  lower  than 
that  of  any  of  the  platinum  groups  of 
metals,  but  slightly  less,  even,  than  the 
melting-points  of  gold  and  silver.  The 
physical  and  chemical  properties  of  the 
new  metal  will  be  studied  by  many  chem- 
ical laboratories.  According  to  one  au- 
thority, canadium  is  the  first  new  metal 
to  be  discovered  in  anything  more  than 
infinitesimal  quantities  since  Professor 
\Vinkler  isolated  germanium  in  1885. 


A  VERY  ODD  AUTOMOBILE 
ACCIDENT 

The  motor  truck  of  a  Los  Angeles 
fruit  railchcr  recently  turned  turtle  on  a 
high  bridge  \v:hen  the  driver  lost  control 


A    Curious    Automobile   Accident   in    Which  No   One 
was    Hurt. 
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of  the  machine.  Instead  of  making  a 
sheer  drop  of  fifty  feet,  when  the  ma- 
chine backed  off  the  viaduct,  it  turned 
somersault;  landing  upside  down  on  the 
top  of  a  water- 
tank.  The  two 
Japanese  rid- 
ing on  the 
truck  were 
thrown  into 
the  tank 
through 
the  roof  but 
were  unhurt. 
The  Orientals 
were  able  to 
swim  until 
rescued  by  way 
of  a  trap 
door  in  the 


Pipe  With  a  Row 
to   Good  Advantag 


side    of    the 

tank.    The  machine  was  badly  wrecked. 


LAWN  SPRINKLER  OF  UNUSUAL 
DESIGN 

An  unusual  form  of  lawn  sprinkler  is 
shown  in  the  accompanying  illustration. 
It  consists  simply  of  a  pipe  capped  at  one 
end  and  supplied  with  water  at  the  oppo- 


site end.  The  pipe  has  a  row  of  holes 
through  which  issue  streams  of  water. 
At  the  supply  end  the  pipe  is  fitted  with 
a  valve  for  controlling  the  water,  as  well 
as  a  handle  for 
t  u  r '  n  i  n  g 
the  pipe  so  as 
to  change  the 
direction 
of  the  sprays. 
In  one  in- 
stance the 
sprinkler 
is  employed  in 
a  park,  the  pipe 
being  placed  at 
the  edge 
of  a  road.  In 
the  morning, 
before  t  r  a  f  - 
fie  commences, 

the  pipe  is  turned  so  that  the  water  is 
sprayed  on  the  road.  Later,  and  for  the 
remainder  of  the  day,  the  pipe  is  turned 
to  direct  the  streams  of  water  on  the 
lawns.  This  form  of  sprinkler  is  so  sim- 
ple that  it  can  be  readily  and  cheaply 
made  by  anyone,  without  much  trouble 
and  with  simple  tools. 


of  Holes   being  Employed 
e  as  a  Lawn   Sprinkler, 


AN  ELECTRIC  FLOOR  CLEANER 

A  rather  unusual  sight  in  a  Chicago 
office  building  is  one  of  the  porters 
pushing  an  electric  floor  cleaner  over 
the  mosaic  tile  floor  late  in  the  even- 
ing, instead  of  the  usual  corps  of  wom- 
en or  men  with  scrubbing  JB| 
brushes  or  mops. 

The    electric    floor    cleaner       ^jf^ 
consists  of  a  powerful  motor 


driving  a  number  of  brushes  mounted  on 
a  suitable  framework.  Water  and  soap 
are  supplied  to  the  brushes  as  required. 
The  reel  on  the  truck  plays  out  as  much 
wire  as  may  be  necessary  for  connecting 
the  motor  to  the  nearest  source  of  power. 
The  equipment  enables  one  man  to 
clean  the  floors  of  the  entire  building 
with  a  considerable  saving  in  time 
and  expense. 


Electric    Floor    Cleaner    Used    ii 
Building. 


a    Chicago    Office 


The  European  war  has  given  American 
electrical  manufacturers  an  opportunity 
of  extending  their  sales  in  foreign  coun- 
tries. In  electrical  machinery,  Germany 
has  exported  more  than  $12,500,000  an- 
nually, $12,300,000  in  incandescent 
lamps,  and  $10,400,000  in  other  electrical 
material.  This  amount  of  business,  as 
well  as  that  of  other  fighting  nations, 
could  be  secured  by  American  firms  just 
now  if  properly  solicited. 
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PROJECTION      OF     LARGE 
OPAQUE   pBJECTS 

While  opaque  projection  is  not  new, 
the  successful  application  in  the  case 
of  large  objects  has  recently  been  made 
possible  by  the  introduction  of  the  ap- 
paratus illustrated. 

It  is  of  interest  to  note  that  the  orig- 
inal model  was  built  as  an  experiment 
in  response  to  the  request  for  an  in- 
strument of  sufficient  scope  to  project 
on  the  screen  an  entire  section  of  a  cash 
register.  S  o 
sat  isfacitorily 
did  the  first 
machine  oper- 
ate in  this  con- 
nection that 
similar  ma- 
chines are  now 
being  used  in 
e  d  u  c  a  t  i  n  g 
salesmen  to  a 
more  intimate 
knowledge  o  f 
the  product. 
An  entire  sec- 
tion of  the 
cash  register 
may  be  placed 
in  the  device 
and  shown  on 
the  screen  with 
the  mechanism 
in  actual  oper- 
ation. Large 
advertisements 
and  placards 
may  also  be 
projected  for 
the  purposes  of 
discussion  and 
comparison  by 
the  salesmen 
present. 

It  is  pointed  out  that,  in  addition  to 
these  commercial  uses,  the  new  electric 
projector  may  be  used  to  advantage  in 
projecting  full-page  advertisements 
from  large  magazines,  as  well  as  pho- 
tographs and  engravings  of  any  size  up 
to  twenty  inches  square.  In  educa- 
tional work,  too,  lies  some  of  its  great- 
est possibilities  for  service,  as  it  is  es- 
pecially suitable  for  projecting  natural 


Large  objects  may  be  Shown  with  this  Arc  Light  Pro- 
jector, which  was  Originally  Intended  to  Project  on  the 
Screen  a  View  of  the  Entire  Mechanism  of  a  Cash  Register. 


history  subjects.  All  objects  are  clearly 
shown  in  their  natural  form  and  coloring 
in  greatly  enlarged  images. 

NOVEL  LEAK-INDICATOR 

An  automatic  leak  indicator  for  ships 
consists  of  a  number  of  small  cast-iron 
boxes  screwed  to  the  bulkhead  of  each 
compartment  and  set  at  predetermined 
distances,  one  above  another.  In  each 
box  there  is  an  electrical  contrivance  con- 
nected with  an  indicator-board  either  on 
the  bridge  or 
in  some  other 
c  o  n  v  e  n  i  e  nt 
place.  The 
board  is  fitted 
with  a  number 
of  small  glow 
lamps  of  dif- 
ferent colors, 
and  is  con- 
nected with  an 
alarm  -  bell. 
When  the  wa- 
ter rises  to  the 
level  of  the 
lowest  box,  it 
makes  an  elec- 
trical contact 
by  which  the 
lamp  corre- 
sponding to  the 
height  of  the 
bulkhead  that 
the  box  indi- 
cates is  lighted 
and  so  remains 
until  the  next 
box  is  reached 
by  the  water, 
when  the  sec- 
ond lamp  i  s 
lighted.  Mean- 
while, the  bell 
rings  continuously  until  switched  off. 


In  many  cities  and  villages  the  central 
electric  station  has,  by  way  of  equipment, 
a  small  transformer  mounted  on  a  wagon 
or  sleigh  and  intended  for  the  thawing 
out  of  frozen  pipes.  When  a  pipe  is  to 
be  thawed,  the  transformer  is  brought  up 
in  front  of  the. house  and  connected  to 
the  power  wires, 


Wonders  of  the  Deep  Sea  in  Glass 


By  Herbert  Beardsley 


THE  latest  and  most  realistic  por- 
trayal of  miniature  marine  ani- 
mals of  the  ocean  depths — animals  hav- 
ing wonderful  and  almost  unbelievable 
forms — is  by  enlarged  models  of  glass. 
In  these  beautiful  and  intricate  models 
the  highest  development  of  the  glass- 
worker's  art  has  been  combined  with 
scientific  knowledge,  and  the  onlooker 
may  rest  assured  that  he  is  gazing  at 
the  actual  wonders  of  the  sea  for  the 
first  time  made  visible  to  the  naked  eye. 
The  accompanying  illustrations  depict 
a  series  of  the  most  extraordinary  and 
unique  of  these  elaborately  made  glass 
models  recently  installed 
in  the  Museum  of  Nat- 
ural History,  New  York. 
The  models  are  of  crys- 
tal glass  executed  by 
Mr.  H.  Muller,  under 
the  direction  of  Mr.  Roy 
W.  Miner  of  the  De- 
partment o  f  Inverte- 
brate Zoology.  The  orig- 
inals belong  to  a  class  of 
microscopic  marine  ani- 
mals known  under  the 
scientific  name  of  Pro- 
tozoa. They  are,  a? 
whole,  consid- 
ered the  sim- 
plest and  low- 
est in  structure 
of  all  animals, 
being  com- 
posed of  a  sin- 
gle cell,  yet 
certain  among 
them,  known 
as  the  Radio- 
l  ar  i  a  have 
forms  of  amaz- 
ing complexity 
and  great 
beauty.  These 
minute  o  n  e  - 
celled  animals 
form  a  group 


Two  glasa  models  of  Protozoa  found  respectively  In  the  Waters 
of    the    Japan    Sea    and    off    Australia. 

318 


of  immense  importance  both  from  a  bio- 
logical and  economic  standpoint.  Swarm- 
ing in  countless  millions  in  both  fresh 
and  salt  water,  and  at  times  even  in  the 
bodies  of  other  animals,  they  are  the 
most  abundant  and  most  widely  dis- 
tributed form  of  life.  Many  of  the 
smaller  marine  and  fresh  water  creatures 
depend  upon  them  for  food,  and  among 
them  may  also  be  found  some  of  the 
most  important  disease-causing  parasites. 
The  calcareous  and  siliceous  skeletons 
sometimes  become  compacted  into  sohd 
rock,  and  thus  are  of  great  geological 
and  commercial  importance,  many  exten- 
sive cliffs  of  limestone 
and  chalk  having  been 
formed  in  this  way.  The 
siliceous  skeletons  form 
the  so-called  "Radio- 
larian  ooze,"  which  is 
the  source  of  the  "Bar- 
bados earth"  used  for 
polishing  and  grinding, 
and  which  forms  no  in- 
considerable part  of  the 
Island  of  Barbados. 
Though  this  vast  world 
of  creatures  is  so  im- 
portant and  surrounds 
us  on  every 
side,  penetrat- 
ing, as  it  were, 
all  the  inter- 
spaces between 
the  larger 
forms  of  life, 
yet  they  are 
invisible  to  our 
eyes,  and  were 
it  not  for  .the 
c  o  m  p  o  u  n  c! 
m  i  c  r  o  s  c  ope 
and  enlarged 
models  we 
would  be  ig- 
norant of  them 
except  in  their 
effects, 
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A  collection  of  glass  models  of  deep  sea  life  now  on  exhibition  at  the  Museum  of  Natural  History  in 
model? °pLS*e:     8cicntlflc   kn°wl«d*e(   coupled   with    the  greatest   skill  in  glass  working  has  made  these 
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In  graphically  portraying  minute  ani- 
mal life  the  glass  model  is  of  paramount 
value  to  science  and  education,  for  aside 
from  its  embodying  attractiveness  and 


artistic  realism  of  detail,  it  preserves 
both  form  and  color  for  all  time,  a  thing 
heretofore  impossible  when  employing 
wax  or  other  material. 


STEEL   AUTO  TIRE   EMPLOYING 
PNEUMATIC   PRINCIPLE 

Savage,  inventor  of  Savage  arms,  has 
invented  and  perfected  a  steel  auto  tire 

that     has     the  

same  resiliency 
as  the  usual 
rubber  tire.  In 
fact,  this  new 
steel  casing  re- 
sembles noth- 
ing more  than 
a  coat  of  mail 
for  use  on  an 
inner  casing  of 
the  usual  kind. 
The  tire  is  par- 
t  i  c  u  1  arly  in- 
tended for  use 
on  rocky, 
ni  o  u  n  tainous 
roads  where 
the  usual  rubber  tire 
would  be  quickly  cut 
t  o  pieces.  Before 
making  this  new  steel 
casing  public,  the  tire 
was  tested^out  under 
most  adverse  circum- 
stances in  order  to  develop  possible  me- 
chanical flaws.  The  structure  of  the  tire 
consists  of  numerous  small  interlocking 
sections,  combined  to  form  a  solid  though 
flexible  fabric.  The  tire  has  the  same  re- 
silient properties  as  the  average  tire. 


A  View  of  the  new 
steel  tire,  as  well  as 
a  single  section  of  in- 
terlocking pieces. 

The  usual  inner 
tube  is  employed, 
the  steel  pieces 
forming  an  outer 
covering. 


ELECTRO-MAGNET  AIDS  RED 
CROSS 

One  of  the  most  prominent  features 
of  the  present  European  conflict  is  the 
amazing  success  of  the  Red  Cross  field 
corps.  Considering  the  enormous  num- 
ber of  men  on  the  firing  line,  the  fatali- 
ties are  surprisingly  low.  This  fact  is 
due  in  a  large  part  to  the  extensive  de- 
gree in  which  the  most  improved  and 
up-to-date  surgical  methods  and  ap- 
pliances are  being  employed. 


Advances  made  in  surgery  during 
the  past  few  years  are  being  utilized 
with  remarkable  results  in  the  treat- 
ment of  wounded  soldiers.  American 
surgeons,  who 
have  gone  to 
the  front,  in 
particular,  are 
p  e  r  f  o  r  ming 
frequent  oper- 
ations which, 
while  not  new 
to  science, 
have  been  rare 
in  the  past. 
All  this 
adds  to  med- 
ical knowledge. 
Through  their 
efforts  men 
who  would 
otherwise  b  e 
compelled  t  o 
go  through 
life,  maimed 
and  disfigured 
are  being  re- 
c  o  n  s  t  r  ucted 
p  h  y  s  i  c  a  1  ly, 
while  at  the  same  time  those  surgeons  are 
obtaining  experiences  of  such  a  varied 
character  as  would  be  impossible  except 
in  time  of  war. 

Dr.  Joseph  Blake,  of  New  York,  at 
the  American  Ambulance  Hospital,  is 
making  a  new  nose.  Over  an  artificial 
ridge  he  is  grafting  flesh  and  skin  from 
the  wounded  man's  forearm.  Surgeons 
at  Val-de-Grace  Hospital  constructed 
a  new  chin  of  rubber,  covered  with  a 
beard  trimmed  according  to  the  sol- 
dier's photograph.  In  the  American 
Ambulance  Hospital  a  powerful  elec- 
tro-magnet is  installed  for  removal  of 
shrapnel,  making  unnecessary  the  long 
and'  difficult  operation  of  probing.  The 
X-ray  apparatus  is  much  in  use  for  read- 
ily locating  bullet  wounds. 


The  Difficulties  of  Producing  Films 


By  Ernest  A.  Bench 


THE  path  of  the  film  producer  bris- 
tles with  difficulties,  especially 
when  he  has  been  refused  permission  to 
take  pictures  on  certain  sites  or  under 
certain  conditions. 

Some  time  back  a  certain  producing 
company  had  set  their  mind  on  using 
Yellowstone  Park  and  its  charming 
scenic  possibilities.  They  knew  that 
cameras  were  not  permitted  to  be  oper- 
ated therein,  but  this  did  not  daunt  them 
from  attempting  their  object.  Their  ap- 
paratus was  smuggled  into  the  park  and 
when  the  camera  man  was  busy  taking 
pictures,  he  was  suddenly  confronted  by 
six  soldiers  and  four  mounted  police- 
men, who  arrested  him  and  confiscated 
the  film  in  the  camera.  They  imprisoned 
him  in  the  lock-up  on  the  grounds  for 
three  days.  Meantime  he  sent  his  cre- 
dentials to  the  Secretary  of  State  and 
these  being  proved,  he  was  released. 

In  England  the  producer  is  mainly 
confronted  by  "red  tape."  No  railroad 
plays  are  of  British  origin.  This  is  due 
to  the  fact  that  in  the  early  days  of  mo- 
tion pictures  the  British  railroad  com- 
panies granted  the  use  of  a  portion  of 
their  track  to  a  film  producer  with  fatal 
results.  During  the  activities  a  man 
was  killed.  Since  then  the  British  rail- 
ways have  refused  to  co-operate  with 
the  cinematograph  companies. 

Last  year  the  B.   &  C.   Company — a 
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British  film  firm — engaged  part  of  a 
regiment  of  soldiers  to  play  in  "The  Bat- 
tle of  Waterloo."  Despite  the  fact  that 
the  army  men  were  employed  when  off 
duty  and  their  earnings  increased  the 
sport  funds,  the  War  Office  expressed 
its  disapproval  in  no  small  manner. 

In  those  days  when  the  police  of  Eng- 
land and  the  suffragettes  were  at  odds, 
it  was  perhaps  unwise  for  a  large  auto- 
mobile party,  consisting  of  a  dozen 
girls  dressed  as  suffragettes,  the  camera 
men  and  director,  to  attempt  a  raid  on 
the  Prime  Minister's  residence  in  Down- 
ing street,  London.  The  police  were  on 
the  warpath,  however,  and  although  ex- 
planations were  forthcoming,  they  de- 
clined to  allow  the  producer  to  obtain 
his  much-desired  realism. 

Even  when  the  motion  picture  com- 
pany applied  to  the  Commissioner  of 
Works  and  the  Prime  Minister  himself 
for  official  permission,  they  failed  in 
their  purpose. 

But  this  state  of  things  is  not  peculiar 
to  England,  for  producers  in  other  coun- 
tries have  similar  difficulties  confronting 
them. 

In  Germany  no  films  must  hold  up  the 
police  or  soldiers  to  ridicule,  so  when 
an  officer  of  the  law  saw  a  man  in  police- 
man's attire  flaunting  a  sword  and  re- 
volver while  chasing  a  desperate  looking 
criminal  in  burlesque  fashion,  he  prompt- 
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ly  took  both  in  charge.  It  was  for  the 
"movies,"  of  course,  but  the  pseudo 
policeman  did  not  secure  his  liberty 
without  paying  a  heavy  fine. 

On  a  previous  occasion,  just  as  an  air- 
ship was  leaving  the  aviation  ground  of 
the  German  government,  an  automobile 
dashed  up  and  from  it  jumped  an  excit- 
ed man  who  ran  up  to  the  occupants  of 
the  airship  and  begged  them  to  stop.  Be- 
fore they  could  recover  from  their  sur- 
prise he  waved  a  batch  of  official  appear- 
ing documents  and  boarded  the  car  of 
the  airship.  He  then  ordered  the  flight 
to  be  started. 

After  the  airship  had  proceeded  a 
good  way  on  its  voyage,  the  man  ex- 
plained that  he  was  playing  the  part  of  a 
detective  in  a  film  drama  and  as  the  firm 


producers  could  not  obtain  consent  to 
board  the  airship  by  legitimate  means,  he 
had  resorted  to  this  method. 

The  "detective"  attempted  to  bribe  the 
officials,  but  they  were  so  indignant  at 
being  misled  in  such  a  manner  that  thev 
had  him  arrested  on  reaching  terra 
finna.  The  unlucky  actor  spent  the  few 
weeks  that  followed  in  jail. 

During  the  recess  of  the  French  par- 
liament, a  producer  managed  to  secure 
permission  to  photograph  the  interior  of 
the  Palais  Bourbon.  But  his  real  motive 
was  to  have  his  players  made-up  to  rep- 
resent the  noted  persons  and  have  them 
act  in  the  benches.  Somehow  the  author- 
ities got  wind  of  the  affair  and  promptly 
stopped  the  proceedings,  to  the  dismay 
of  the  photoplayers. 


STAGE    IN    THE    OPEN    FOR 
"DREAM"  FILM 

How  the  "dream  or  vision"  is  pro- 
duced in  a  moving  picture  film  is  shown 
in  this  view.  The  fireplace  is  set  up 
outdoors  in  order  to  secure  a  pretty 
landscape  effect  through  the  opening 
of  the  grate  and  the  girl  in  the  arm 
chair  is  sup- 
posed to  be 
seeing  herself 
and  her  lover 
in  a  mental 
picture. 
In  reality,  the 
girl  in  the 
chair  with  her 
back  to  the 
camera  is  not 
the  heroine  of 
the  film,  but 
instead  she  is 
an  actress  of 
about  the  same 
general  a  p  - 
pearance  who  takes  her  place  for  this 


Arrangement  of  a  Set  for  producing  a  Vision  in  a  Fireplace 


ACTOR       HAS       APPEARED      IN 
1,600,000    PICTURES 

Director  Arthur  Mackley  has  begun 
work  on  his  twenty-sixth  picture  for 
Reliance-Mutual  release,  in  which  he 
appears  in  the  role  of  a  western  sher- 
iff. The  title  of  this  picture  is  "Sheriff 
For  An  Hour,"  in  which  the  western 
officer 
and  deputies 
arrest  a 
young  crook 
who  has  been 
deceiving  h  i  s 
mother  by 
making  her  be- 
lieve he  was 
earning 
an  honest 
living. 

Since  origi- 
nating his  part 
of  sheriff,  Mr. 
Mackley  has 
played  in  al- 
most 200  subjects,  averaging  1,000  feet 


scene;  the  leading  lady  being  engaged     each,  and  appearing  in  almost  half  of  the 

hi  enacting  the  "vision."     The  section 

of  film  preceding  this  and  showing  the 

same  grate  with  a  burning  log,  is  taken 

in  the  studio.     The  sudden  transition 

from  a  fire  on  the  hearth  to  a  landscape 

in  the  grate  makes  a  very  pretty  effect 

in  the  film  drama. 


scenes.  With  sixteen  pictures  to  each 
foo't,  his  face  appears  in  a  total  of  i,- 
600,000  motion  pictures. 


Don't  fail  to  read  the  important  an- 
nouncement appearing  on  .page  289  of 
this  issue. 


ameleon 


THERE'S  no  use  trying  to  doubt 
the  postulary  perfection  of  the 
axiom  that  one  never  can  tell.  One 
never  can ! 

A  city  is  being  built  in  the  San  Fer- 
nando valley — just  a  short  trolley 
ride  out  of  Los  Angeles — that  can  be 
changed  over  night  to  conform  to  any 
nationality,  style  of  architecture,  color 
scheme  or  state  of  preservation.  All 
the  director  of  construction  needs  is  a 
night's  notice  and  he'll  turn  the  town 
into  an  Illium  for  you,  or  a  Rome, 
Athens,  Paris,  London,  Chicago,  New 
York  or  any  really  sizeable  place  you 
may  mention. 

And  it  won't  be  such  a  tremendous 
job  for  him,  either,  for  this  was  ex- 
actly what  the  city  was  built  for — to  be 
changed  over  night  into  something 
radically  different  and  changed  back 
again  with  equal  facility.  When  the 
plans  for  it  were  made  the  architects, 
landscape  artists  and  engineers  were 
told  to  keep  this  one  idea  uppermost — 
the  greatest  usefulness  with  the  least 
amount  of  construction. 

For     that     reason     every     building 


which  has  been  put  up  or  which  is 
planned  is  designed  to  have  a  four  or 
five  fold  usefulness.  Every  facade  is 
of  a  different  type  of  architecture  and 
usually  represents  a  different  kind  of 
usefulness.  For  instance,  a  shelter 
designed  primarily  for  a  saddlery  shop 
and  a  blacksmithy  has  a  front  eleva- 
tion that  is  in  keeping  with  the  nature 
of  the  building.  From  the  other  three 
angles,  however,  it  has  the  appearance 
of  a  Gothic  hunting  lodge,  military 
barracks,  and  a  Wild  West  ranch 
house.  In  addition  to  this,  any  one  of 
these  front  elevations  can  be  changed 
over  night  to  represent  an  entirely 
different  kind  and  character  of  build- 
ing. This  idea  will  be  carried  out 
throughout  the  entire  city. 

You  probably  have  guessed  it  by  this 
time.  The  city  is  to  be  built  for  the 
express  purpose  of  making  moving  pic- 
tures— the  first  and  only  city  of  its  kind 
ever  attempted.  When  completed  it 
will  accommodate  15,000  souls',  and  it 
will  cost  something  like  $2,000,000. 
The  construction  work  has  already 
progressed  so  far  that  a  smalj  settle- 
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ment  is  standing  now  and  being  used 
for  motion  picture  work.  Around  this 
the  greater  city  will  be  built. 

It  was  only  after  careful  considera- 
tion of  all  the  localities  within  a  con- 
venient radius  of  Los  Angeles  that  the 
San  Fernando  valley  was  chosen  as 
the  site  for  the  city.  Every  advantage 
has  been  taken-  of  the  remarkable  con- 
figuration of  the  valley  to  bring  out  the 
variety  of  backgrounds  and  locations. 
There  is  a  natural  lake 
and  lagoon  which  has 
sufficient  depth  and 
size  to  float  any 
craft  from  an 
Indian  canoe 
to  an  Ameri- 
c  a  n  battle- 
ship, but 


undertaking  than  building  a  river  bed. 
The  idea  has  been  to  get  a  view  of 
water,  hill,  vale  and  mountain  scenery 
from  the  principal  buildings  in  the 
unique  city. 

The  plan  of  usefulness  has  been  car- 
ried out  in  many  particulars  thus  far. 
Viewed  from  one  side  the  landscapes 
present  a  certain  aspect.  From  the 
other  side  the  character,  climatic  or 
sectional,  is  entirely  different.  This 
will  enable  a  director, 
who  under  ordinary  cir- 
cumstances would 
have  a  certain 
number  of  good 
locations,  to  be 
able  to  con- 
struct from 
ten  to  thirty 


In    the    Oval:      A 

graphed;    Below:    The    Blacksmith    Shop    which    is    Kept    Busy    not    only    in    Shoeing    Horses    but    in 
Making   Different   Objects   in   Iron   Required   in   the   Production   of   Photoplays. 


where  natural  water-ways  are  not  found 
and  are  needed,  they  have  been  artificially 
constructed.  There  is  a  large  force  of 
men  at  present  occupied  in  no  less  an 


more  scenes  from  the  same  locations. 
Every  stream  and  gully  has  been 
spanned  by  bridges  and  here  is  illus- 
trated how  changeable  the  complexion 
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Above :  The  Dress- 
ing Rooms  for  the 
Actors,  which  are  Sup- 
plied with  all  Con- 
veniences and  Com- 
forts. At  the  Right: 
One  of  the  Buildings 
the  Four  Sides  of 
.which  are  Totally 
Different. 


of  the  city  can  be.  Every  bridge  is  so 
constructed  that  it  can  take  on  the 
appearance  of  a  Japanese  arch  bridge,  a 
Roman  stone  bridge  or  a  steel  canti- 
lever bridge,  or  in  fact  any  other  kind 
of  a  bridge  for  which  the  director  has 
need  in  the  production  of  a  scenario. 

All  the  streets  are  to  be  scientifically 
paved  and  piped  for  gas,  electricity  and 
sewer  mains.  The  main  boulevard  will 
be  six  miles  long  and  this,  taken  in 
conjunction  with  other  main  streets 
and  cross  streets,  will  give  an  idea  of 
the  amount  of  work  which  the  street 
department  alone  will  have  to  do.  The 
piping  for  water  is  an  important  item, 
for  every  building  and  house  will  be 
supplied  with  water  99  per  cent,  pure, 
fed  to  a  reservoir  from  seven  artesian 
wells  at  the  rate  of  300,000  gallons  a 
day.  ^  The  roadways  of  the  city  are 
peculiar  in  that  they  are  being"  con- 
structed in  different  widths  and  styles 
of  top  dressing,  in  order  that  the  di- 
rector may  have  a  variety  in  the 
matter  of  road  scenes. 

For  the  convenience  of  both  men 
and  women  actors,  a  club  house  is 


Above :  The  Car- 
penter Shop  of  the 
Chameleon  City. 
There  is  no  other  De- 
partment of  this 
Thriving  and  Hust- 
ling Community  that 
has  More  Work  to 
Accomplish  than  the 
Carpenter  Shop. 


being  built.  For  outdoor  enjoyment, 
there  is  under  construction  a  quarter- 
mile  race  track,  with  concrete  grand 
stand  and  stadium  in  the  most  ap- 
proved university  style,  and  this  arena 
can  be  employed  for  a  setting  in  a  play 
calling  for  outdoor  sports,  or  for  a 
number  of  different  settings.  One  day, 
it  may  be  necessary  to  use  it  for  the 
Coliseum  at  Rome,  and  another  day 
for  the  Olympic  stadium  in  Greece. 
Some  director  may  wish  to  stage  a 
country  fair  there,  another  may  wish 
to  have  it  represent  the  Polo  Grounds 
in  New  York  City.  It  can  also  be  used 
for  an  Indian  Durbar  or  golf  links. 
Just  outside  the  stadium  is  a  model 
tennis  court  built  for  utility  and  pleas- 
ure, combined. 

There  is  now  under  construction  an 
administration  building,  an  exhibition 
theatre  that  can  take  on  either  the 
appearance  of  a  city  or  country  theatre 
at  the  behest  of  the  director,  barracks 
for  the  housing  of  a  troop  of  cavalry- 
men, bunk  houses  for  the  cowboys  and 
two  hospitals  and  infirmaries,  which 
will  be  thoroughly  equipped  with 
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every  modern  instrument  for  surgical 
and  pathological  remedy.  Treatment 
in  these  hospitals  will  be  defrayed  by 
the  company,  and  the  bungalow  resi- 
dences within  the  city  will  be  rented 
to  employees  far  below  the  usual  rent- 
als in  the  vicinity  of  Los  Angeles. 


Above:  A  View  of  a 
Portion  of  the  Chame- 
leon City  with  a  Partly 
Finished  Building  in  the 
Foreground.  At  the 
Right:  Huts  of  Vari- 
ous Designs  for  Use  in 
Photoplays. 


The  wardrobe  department  has  a 
building  of  its  own  now.  It  was  one 
of  the  first  to  be  built  and  contains  a 
wardrobe  valued  at  $35,000.  In  addi- 
tion to  this  the  costume  shops,  which 
are  nearby,  are  so  arranged  that  they 
can  turn  out  the  designs  which  are  re- 
quired by  every  period  of  dress  from 
the  era  of  palm  leaf  girdles  to  the 
present  time.  Twenty  electrically  op- 
erated sewing  machines  turn  out  the 
work. 

The  first  notable  incident  of  the  mo- 
bility of  this  movie  city  was  shown  in 
the  preparation  very  recently  of  a  sce- 
nario. The  director  knew  of  just  the 
proper  location  for  a  fire  and  a  rescue 
by  means  of  a  rope  acting  as  a  pendu- 
lum, but  sad  to  relate  the  scene  was 
supposed  to  take  place  in  Jersey  City, 
New  Jersey,  and  that  was  three  thou- 
sand miles  away. 


It  was  out  of  the  question  to  take  a 
company  that  distance  in  order  to 
stage  that  one  scene,  and  even  then  the 
city  fathers  of  Jersey  City  would  not 
have  consented  to  the  total  destruc- 
tion of  one  of  their  office  buildings 
even  for  the  edification  of  ten  million 
movie  fans.  The  only  thing  to  do  was 
to  reconstruct  the  scene  from  build- 
ings already  standing.  This  was  done 
in  thirty-six  hours.  The  result  was 
so  perfect  that  New  Yorkers  who 
gazed  upon  it  in  wonder  were  com- 
pelled to  pinch  themselves  before  they 
could  realize  they  were  in  California 
and  not  New  Jersey.  The  scene  was 
then  burnt  to  the  ground,  and  this 


Below:  The  Grand 
Boulevard  of  Univer- 
sal City,  Lined  on 
Either  Side  by 
Dwellings  for  the 
Employees  and  the 
Buildings  that  House 
the  Various  Depart- 
ments of  the  Big 
Studio. 


newest  and  oddest  of  cities,  the  chamel- 
eon, once  more  resumed  its  workaday 
color. 


The  great  feature  film,  "The  Clans- 
man," which  has  recently  been  com- 
pleted, required  seven  months  for  film- 
ing, following  eight  weeks  spent  in  the 
preparation  of  the  scenario.  The  cost 
is  estimated  at  from  $300,000  to  $500,- 
ooo  and  more  than  100,000  feet  of  film 
was  taken,  although  it  was  afterwards 
cut  to  12,000  in  the  finished  production. 


THE  ECLAIR  WESTERN  STUDIO 


In  the  above  view  is  shown  a  portion  of  one  of  the  several  outdoor  stages 
of  the  Eclair  Studio  at  Tucson,  Arizona.  Recently,  Webster  Cullison,  man- 
aging director  of  the  Eclair  forces,  came  to  New  York  City  to  arrange  with 
the  Eclair  and  Universal  officials  concerning  the  new  producing  companies 
to  be  formed  and  the  new  buildings  and  stages  that^are  to  be  erected  at 
Tucson,  as  well  as  the  necessary  equipment.  While  in  New  York  he  made 
arrangements  with  the  owners  of  the  steamer  Palatial  to  take  twelve  van  loads 
of  furniture,  properties,  scenery  and  other  equipment  to  Tucson. 

On  his  return  trip  Mr.  Cullison  was  accompanied  by  32  players  who  were 
to  form  the  basis  of  several  new  companies.  These  actors  and  actresses  were 
in  addition  to  the  27  then  situated  at  Tucson. 

Relative  to  the  transporting  of  the  entire  production  force  of  the  Eclair 
to  Tucson  and  of  the  closing  down  of  the  Fort  Lee,  N.  J.,  studios  for  at  least 
the  time  being,  Mr.  Cullison  stated : 

"I  have  known  for  a  long  time  that  the  locality  in  which  I  am  at  present 
situated  is  superior  to  almost  any  other  in  the  United  States  and  I  speak  from 
personal  experience  as  a  director  in  nearly  every  part  of  this  country.  Above 
other  considerations,  Tucson  has  ideal  climatic  conditions  necessary  to  the 
best  photography,  where  daylight  is  depended  upon.  Of  course,  there  is  no 
question  but  that  the  sun  is  superior  to  artificial  light  for  photography  in 
Tucson.  During  my  sojourn  there  as  managing  director  of  the  Western 
Eclair  Company  we  have  had  about  six  days  of  bad  weather." 

327^ 


328 


MODERN   MECHANICS 


ESCAPE      OF      SNAKE      CAUSES 
LIVELY  TIMES  AT  WEST- 
ERN   STUDIO 

A  big  snake  and  a  gila  monster  almost 
demoralized  the  Komic  Company  at  the 
Reliance  and  Majestic  Mutual  studios 
in  Los  Angeles  during  the  taking  of 
"Dizzy  Joe's  Career." 

Eddie  Dillon,  while  directing  the  pro- 
duction in  which  he  played  the  title  role 
of  "Dizzy  Joe,"  was  compelled  to  handle 
a  big  snake  while  acting  as  a  snake 
charmer  in  a  circus.  The  animal  man 
who  furnished  the  snake  for  the  picture 
brought  a  gila  monster  with  him.  Dur- 
ing the  rehearsal  the  animal  man  turned 
the  gila  monster  loose. 

Dillon  was  barefooted  and  had  a  firm 
grasp  on  the  snake.  When  the  gila 
monster  was  seen  free  on  the  studio  stage 
there  was  a  wild  scramble  on  the  part 
of  the  players  to  beat  a  hasty  retreat. 
Dillon  dropped  the  snake,  stubbed  his 
big  toe  and  ran  a  splinter  in  his  foot 
beating  a  hasty  retreat. 

A  short  time  later,  when  the  gila 
monster  had  been  recaptured,  it  was 
learned  that  it  was  perfectly  harmless. 


HISTORICAL    KNOWLEDGE    OF 
A  DIRECTOR 

They  recently  were  staging  one  of 
the  big  battle  scenes  in  "The  Clans- 
man" about  forty  miles  away  from  the 
Mutual  studios  in  Los  Angeles  when 
there  arose  a  dispute  among  the  actors 
as  to  the  color  and  kind  of  horse  rid- 
den by  the  famous  Confederate  com- 
mander in  chief,  General  Robert  E. 
Lee,  when  he  was  campaigning  at  the 
head  of  the  Army  of  Northern  Vir- 
ginia. D.  W.  Griffith,  the  well-known 
director,  who  alone  is  responsible  for 
the  production  of  this  picture,  was 
away  for  the  moment. 

"Better  stop  'taking,'  "  said  one  of 
the  actors  to  the  camera  man,  "till  we 
telephone  in  and  have  all  the  facts 
about  General  Lee's  horse  looked  up 
and  verified." 

A  high  powered  touring  car  had 
glided  up  behind  the  group.  In  it  sat 
Griffith  himself. 


"What's  the  fuss  about?"  he  in- 
quired. When  told  he  smiled  toler- 
antly. "Why,  Lee's  dappled  gray 
charger,  Traveler,"  he  remarked,  "is 
one  of  the  three  most  famous  horses  in 
history.  Bucephalus  and  Napoleon's 
nags  were  the  other  two,  and  I've  got  a 
horse  as  near  like  Traveler  as  possible 
waiting  in  that  stable  yonder.  Go  on 
with  your  'take.'  " 


SPARROWS  INTERFERE  WITH 
PRODUCTION    OF   PHOTO- 
PLAY 

It  happened  in  the  big  Lubin  studio 
in  Philadelphia,  just  as  Director 
Barry  O'Neil  was  getting  ready  to 
stage  the  big  climax  in  the  feature  film 
"District  Attorney." 

"Lights,"  shouted  O'Neil.  The 
powerful  lights  dazzled  the  room. 
"Camera,"  yelled  the  director.  Both 
camera  men  started  to  grind  and  the 
acting  began.  Then,  down  swooped 
the  two  sparrows,  just  grazing  Miss 
Bernard's  head.  All  the  players  did  a 
small  stampede,  thinking  the  sparrows 
were  bats.  O'Neil  had  to  stop  the 
scene.  A  few  minutes  later  the  players 
began  again  and  once  again  into  the 
scene  swooped  the  sparrows.  It  was 
indeed  a  test  for  tempers,  but  not 
nearly  as  great  a  one  as  when  the  thing 
happened  a  third  time.  O'Neil  was 
forced  to  wait  fully  three-quarters  of 
an  hour  while  everyone  in  the  studio, 
armed  with  various  domestic  weapons, 
helped  drive  out  the  winged  interrupt- 
ers. 


BARTERING  FOR  ADMISSION  TO 
THE  MOVIES 

The  natives  in  such  places  as  Guam,  in 
the  Philippines  and  the  South  Sea  Is- 
lands transact  business  by  bartering 
instead  of  money.  And  since  the  popu- 
larity of  the  motion  pictures  has  spread 
to  these  outlying  places  it  has  been  up  to 
the  picture  theatre  proprietors  to  adjust 
themselves  to  the  local  conditions. 

In  Gaum  the  natives  idled  their  time 
away  until  an  enterprising  American 
opened  a  cinema  show  there.  They 
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then  all  suddenly  went  in  for  poultry 
farming.  The  reason  for  this  was  that 
ten  fowls'  eggs  acted  as  an  open  sesanne 
to  the  movies.  As  for  the  poor  hens, 
they  have  had  to  work  overtime. 

Thanks  to  a  Frenchman,  there  are 
now  three  film  halls  in  Tahiti.  Being  the 
only  form  of  amusement  it  has  become 
very  popular  with  the  Tahitan.  He  will 
barter  anything  to  obtain  admission,  even 
to  his  shirt  or  girdle,  whichever  he  may 


FIRST  PICTURE  STUDIO  IN  THE 
UNITED  STATES 

What  is  claimed  to  be  the  first  mo- 
tion picture  studio  in  the  United 
States  is  illustrated  in  the  accompany- 
ing view,  showing  the  building  erected 
by  the  Edison  Company  in  1905.  It 
was  built  on  pivots  so  that  it  could  be 
swung  around  to  follow  the  sun,  and 
on  a  truck  so  as  to  be  transportable 
from  place  to  place.  The  building 


This   Building   is   Said   to   Have   Been   the   First   Motion   Picture    Studio   in   the   United   States.      Com- 
pared to  a  Modern  Studio  it  would  Not  Even  be  large  Enough  to   Shelter  a  Single   Setting. 


be  wearing.  Every  night  the  entire  pop- 
ulation— totalling  about  8,000 — swarms 
to  the  theatres  which  can  accommodate 
3,500  altogether. 

To  reduce  the  huge  crowds,  the  exhib- 
itor was  obliged  to  increase  the  entrance 
fees.  It  developed  into  such  a  nuisance 
that  the  Governor  ordered  the  places  to 
close  three  nights  a  week.  On  the  re- 
maining four  evenings  a  general  stam- 
pede now  takes  place. 

It  is  stated  that  the  crime  pictures  are 
having  a  bad  effect  on  the  natives,  so  it  is 
quite  likely  that  there  will  be  a  censor 


measured  about  20  by  25  feet,  and  was 
familiarly  called  the  "Black  Maria"  by 
the  members  of  the  company. 


"SAFETY       FIRST"       PREVENTS 
DEATH  OF  AN  ACTOR 

Everything  was  in  readiness  and  the 
real  action  was  about  to  start  for  one 
of  the  scenes  in  the  Universal  serial, 
"The  Master  Key,"  featuring  a  man 
crossing  a  wire  cable  in  a  suspended 
bucket,  when  someone  suggested  that 
the  cable  should  be  tested  before  at- 
tempting to  cross  it.  A  weight  of  about 
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300  pounds  was  placed  in  the  bucket 
and  sent  on  its  journey.  Just  as  it 
reached  the  section  of  the  cable  over 
the  deepest  part  of  the  canyon  there 
was  a  sharp  snap,  followed  by  the 
breaking  of  the  cable  and  the  dropping 
of  the  bucket  and  its  weight  to  the 
bottom  of  the  chasm.  The  players 
looked  at  each  other  in  amazement. 
Needless  to  state,  if  Robert  Leonard, 
the  leading  man,  had  attempted  the 
crossing  of  the  cable  under  these  cir- 
cumstances, he  would  have  been 
dashed  to  death. 

CLEVER     RUSE     SUCCEEDS     IN 

GETTING  SCENE  OF  BIG 

CROWD 

Richard  Stanton,  actor-director  of  the 
Ince  forces  on  the  West  Coast,  was  re- 
cently confronted  with  the  difficult  prob- 
lem of  securing  a  scene  in  which  many 
persons  crowd  about  several  newsboys 
who  are  announcing  an  important  extra. 
According  to  the  story,  the  extra  tells  of 
the  election  of  one  of  the  candidates. 

After  considerable  thought,  Stanton 
finally  decided  on  a  somewhat  novel 
scheme.  He  had  several  boys  don  the 
garb  of  newsboys  and  sent  them  out  on 
the  boardwalk  at  Venice.  California 
Meanwhile  Stanton  and  his  cameraman 
concealed  themselves  in  a  nearby  build- 
ing. The  large  crowds  at  the  resort  were 
soon  startled  by  the  cry  of  the  boys  to 
tho  effect  that  England  had  declared  war 
on  the  United  States.  Everybody  made 
a  rush  to  secure  a  copy  of  the  news- 
paper ;  the  camera  recording  the  excite- 
ment. After  the  scene  was  taken,  Stan- 
ton  made  a  hasty  retreat  in  order  to 
avoid  the  fury  of  the  crowd. 


CRYSTALS  —  THEIR       MAKING, 
HABITS   AND   BEAUTY 

Few  persons  are  aware  of  the  beauty 
of  crystals  that  may  be  formed  from  or- 
dinary household  materials.  In  a  recent 
Edison  release  appearing  under  the 
above  title,  a  youthful  chemist  is  shown 
at  work  in  the  kitchen  of  his  home  per- 
forming interesting  experiments  with 


such  common  substances  as  table  salt, 
epson  salt  and  other  similar  materials. 
The  crystals  formed  by  these  sub- 
stances are  shown  in  highly  magnified 
views  and  in  their  full  beauty. 


EXHIBITION    OF    THE    MAKING 
OF  MOTION  PICTURES 

One  of  the  many  novel  features  of 
the  Panama-California  Exposition  to 
be  held  at  San  Diego  will  be  a 
demonstration  of  how  motion  pictures 
are  made. 

For  the  sum  of  two  dollars  the  vis- 
itor to  the  exposition  will  be  permitted 
to  spend  an  hour  and  a  half  in  a  typical 
motion  picture  studio.  At  the  opening 
of  the  performance  the  motion  picture 
stage  will  be  clear.  At  the  instruction 
of  the  professional  photoplay  director 
the  stage  hands  will  make  up  sets;  the 
actors  and  actresses  will  rehearse  their 
parts,  and,  finally,  the  camera  will  be 
brought  into  action  to  record  the  play. 
A  film  will  then  be  projected  on  the 
screen  to  show  the  process  of  develop- 
ing, drying,  printing  and  finishing  the 
film.  Lastly,  a  motion  picture  of  the 
scenes  made  will  be  shown. 


DEATH    FALL    OF    AVIATOR    IS 
FILMED 

Unpleasant  as  the  subject  is,  never- 
theless it  is  worthy  of  note  that  a  mem- 
ber of  Thomas  TI.  Tnce's  camera  staff 
succeeded  recently  in  filming  the  actual 
death  of  an  aviator.  The  flying  man's 
name  was  Thomas  Hill.  After  he  had 
risen  in  his  monoplane  at  Venice  and 
attained  a  height  of  3,000  feet  and  was 
in  the  act  of  looping  the  loop,  one  of 
the  wings  of  the  machine  buckled,  and 
man  and  machine  started  for  the  earth 
at  almost  unbelievable  speed.  The 
aviator  was  killed  instantly.  A  com 
pany  of  Ince's  players  was  close  by  at 
the  time  of  the  accident,  and  a  camera 
man  quickly  focused  his  machine  on 
the  spectacle,  while  the  rest  of  those 
present  watched  with  dumb  horror  the 
tragedy  so  swiftly  approaching  its 
climax 


How  Cut  Glass  is  Made 


By  F.  B.  Jacobs 


T 


HE  average  person  is  of  the  opinion  this  reason,  it  is  a  good  plan  for  the  pur- 

that  cut  glass  is  an  expensive  lux-  chaser  to  exercise  a  little  caution,  fol- 

ury,  involving  an  endless  amount  of  in-  lowing   the    practical    suggestions    here 

tricate  manipulation  in  the  course  of  its  given.     In  the  first  place,  cut  glass  made 

manufacture.       This,    however,    is    far  from  plain  blanks  has  a  substantial  ap- 

from  the  truth,  since  cut  glass  is  com-  pearance.     Again,  the  inside  surface  of 


paratively  inexpensive  when  its  artistic 
and  decorative  value  is  considered,  and 
the  process  followed  in  its  manufacture 
is  quite  simple  and  easily  understood. 

There  are,  broadly  speaking,  two  kinds 
of  cut  glass.     The  most  expensive,  cut 


open  work,  nappies,  finger  bowls,  berry 
dishes,  etc.,  is  free  from  wrinkles  and 
waves.  Further,  the  edges  of  the  cuts 
are  sharp.  Lastly,  work  cut  from  plain 
blanks  rings  when  snapped  sharply  with 
the  fingers,  while  a  piece  cut  from  a  fig- 


from  plain  blanks,  and  a  cheaper  grade  ured  blank  gives  a  dull  tone.  The  dif- 
made  from  figured  or  pressed  blanks.  To  ference  in  tone  is  due  to  the  fact  that 
cut  from  plain  blanks  calls  for  high  skill  different  grades  of  glass  are  used  in 

making  the  blanks.  Perhaps  the  main 
reason  why  plain  blanks  are  used  by  the 
better  class  of 
cut  glass  manu- 
facturers is  that 
their  use  enables 
them  t  o  keep 
their  designs 
exclusive  to  a 
great  extent. 
This  could  not 
be  done  if  fig- 
ured blanks 
were  used  a  s 
the  designs  of 
these  are  orig- 
inated by  the 
manu- 
facturers and 
naturally  they  are  willing  to  sell  the 


on  the  part  of  the  workman,  who  not 
only  has  to  be  a  skilled  artisan,  but  an 
expert  mechanic 
as  well,  inas- 
much as  a  slight 
error  in  the 
j  u  d  g  m  e  nt  of 
minute  distances 
would  ruin  sev- 
eral hours  and, 
in  some  cases, 
several  days' 
work. 

Figured 
blanks  are 
pressed  in  a 
mold  while  the 
glass  is  in  a  mol- 


I 


Smoothing  the  Rough  Cuts  in  a  Piece  of  Cut  Glass  by  Means   ,    , 

of    a    Revolving    Grind    Stone.  blank 

ten   state.     The 

desired  design  is  cut  in  the  mold  and  is 
thus  imparted  to  the  blank. 


A  figured     same  design  to  as  many  cutting  shops  as 
wish  to  buy. 

The  first   step  in   cutting  a  piece  of 


blank  looks  somewhat  like  the  imitation 

cut  glass  seen   on   the  counters   of  any 

department   store.      In   finishing  figured  glassware  is  to  rough  out  the  cuts  on  a 

blanks  it  is  only  necessary  for  the  work-  roughing  mill.     This  is  a  revolving  iron 

man  to  follow  the  depressions  left  by  the  disc  with  a  miter  turned  on  its  periphery. 

mold  which  work,  needless  to  state,  does  The  cutting  is    done    by    carborundum 

not  call  for  the  skill  required  to  cut  from  grain  mixed  with  water.     This  flows  on 


a  plain  blank. 


the  mill  in  a  fine  stream.     Some  years 


It   is  possible,  however,   to   finish   up  ago  sand  was  used  for  this  operation,  but 

figured   blanks    with    a    degree    of    skill  experience  has  proved  that  carborundum 

sufficient  to  deceive  anyone  who  is  not  cuts  about  twice  as  fast,  thereby  saving 

versed  in  the  art  of  glass  cutting.     For  valuable  time.    The  work  is  held  against 
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the  mill  by  hand,  the  workman  being 
guided  only  by  a  few  lines  roughly 
painted  on  the  glass.  Great  skill  has  to 
be  exercised  in  guiding  the  work  and, 
for  this  reason,  several  years  of  constant 
training  is  necessary  before  one  can  turn 
out  high  grade  work  in  a  rapid  manner. 

After  the  roughing  operation,  the  cuts 
are  smoothed  as  shown  in  the  illustra- 
tion. Until  a  few  years  ago,  black  craig- 
leith,  a  stone  found  in  Scotland,  was 
used  almost  exclusively  for  this  work. 
The  event  of  the  electric  furnace,  how- 
ever, has  furnished  artificial  abrasives 
that  are  rapidly  supplanting  the  more 
expensive  natural  stone.  These  abrasives 
are  practically  pure  alumina  and  are  sold 
under  the  trade  names  of  alundum  and 
aloxite. 

The  next  step  is  to  finish  and  polish 
the  cuts.  This  is  done  on  a  wheel  made 
of  poplar  wood  with  its  periphery  turned 
to  a  miter  to  correspond  to  the  cuts.  The 
cuts  are  first  gone  over  carefully  with  a 
fine  powder  solution  having  practically 
no  abrasive  qualities,  after  which  the 
final  polish  is  imparted  with  rouge.  After 
washing  and  inspecting  the  ware  is  ready 
for  shipment. 

With  the  cheaper  grade  of  ware  the 
process  is  more  simple.  The  impressions 


left  by  the  mold  are  smoothed  on  an 
abrasive  wheel,  followed  by  a  cheap  fin- 
ish imparted  by  dipping  the  pieces  in  an 
acid  solution.  This  is  known  to  the 
trade  as  "acid  polish."  It  is  seen  that 
this  method  reduces  production  costs  to 
a  great  extent,  as  two  expensive  opera- 
tions are  eliminated :  the  first  roughing 
and  the  hand  polishing.  While  acid  pol- 
ishing is  generally  associated  with  cheap 
ware,  it  is  sometimes  employed  for  the 
final  finishing  of  high  grade  goods.  In 
this  case  the  surface  of  the  piece  is  care- 
fully coated  with  wax,  leaving  the  cuts 
only  exposed  to  the  action  of  the  acid. 
The  object  of  the  wax  coating  is  to  pre- 
serve the  sharp  edges  on  the  surface. 

The  manufacture  of  cut  glass  is  not  a 
modern  industry  by  any  means,  yet, 
strange  to  say,  the  work  is  done  in  the 
same  manner  that  .it  was  generations 
ago.  The  only  real  improvements  are 
the  substitution  of  carborundum  for 
sand  and  artificial  abrasive  wheels  for 
craigleith  stones.  To  be  sure,  we  might 
consider  the  acid  polishing  method  as 
an  improvement,  as  indeed  it  is,  from  the 
manufacturers'  point  of  view.  Its  uni- 
versal use  by  the  manufacturers  of  the 
cheaper  grades  of  goods,  however,  has 
had  a  tendency  to  lower  quality. 


BRINGING      A      TRANSMISSION 
TOWER  INTO  POSITION 

This  interesting  view  shows  how  a  big 
steel  transmission  tower  for  a  power  line 
is  brought  into  place.  The  structure  is 
riveted  together  flat  on  the  ground  and 


Eight  or  More  Horses  are  Hequired  to  Erect  a  Steel  Tower 
for    Electric    Cables. 


cables  are  attached  to  it  near  the  top. 
To  these  erection  cables  a  team  of  eight 
or  more  horses  can  be  hitched  at  their 
furthest  ends.  The  two  corners  on  the 
ground  rest  upon  the  foundations,  and  as 
the  tower  is  swung  upward,  the  other  two 

.      corners  land  squarely  upon  the 

foundations  prepared  for  them. 
This  work  is  being  done  near 
Los  Angeles,  a  city  which  is  de- 
veloping electric  power  at  a  sur- 
prising rate. 


A  recent  application  of  the 
electric  current  is  in  the  form  of 
an  electrical  apple  wiper  just 
placed  on  the  market.  It  is  said 
that  with  the  aid  of  three  men 
the  machine  will  wipe  one  car 
load  of  apples  in  a  day. 
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TELEPHONING  WITHOUT  WIRES 

A  system  of  telephoning  without  wires 
has  been  employed  in  German  mines  for 
some  time  past.  Although  the  system 
cannot  be  considered  as  a  wireless  one 
inasmuch  as  there  exists  an  actual  con- 
ducting circuit  between  two  stations,  it 
possesses  several  novel  features. 

The  system  utilizes  the  pipes  and  rails 
of  the  mine  to  conduct  an  extremely 
high  voltage  current.  The  ordinary  cur- 
rent at  hand  is  raised  to  one  of  high  ten- 
sion that  can  readily  be  transmitted 
over  piping  and  rails.  It  is  said  by  the 
inventor  that  this  high  voltage  current 
will  not  affect 
other  nearby 
circuits  nor  will 
i  t  produce  a 
spark.  Wireless 
waves  do  not 
interfere  with 
the  apparatus. 

A  commend- 
able, advantage 
o  f  the  system 
and  indeed  an 
obvious  one  is 
that  connecting 
wires  between 
stations  are  un- 
necessary. An- 
other feature  is 
that  a  general 
alarm  may  be 
sent  to  every 
station  simu'l- 
ta  n  e  o  u  sly  in 
case  o  f  acci- 
dent, while  on 
the  other  hand 
the  bell  at>  each 
station  can  b  e 
operated  s  e  p  a- 
rately  through 
the  employment 
of  a  special 
relay  that  is 
tuned  to  respond  to  a  definite  and  indi- 
vidual signal.  The  instruments  greatly 
resemble  the  usual  wall  telephone  sets 
that  are  largely  employed  in  this  country. 
The  transformer  for  converting  low  volt- 
age current  to  high  voltage  current  is  an 


added  feature.  One  type  of  instrument 
weighs  but  20  pounds  and  can  be  in- 
stalled anywhere  convenient  to  rails  or 
pipe  lines.  A  pocket  set  that  can  be  con- 
nected to  pipes  or  rails  for  communi- 
cating with  other  stations,  is  also  em- 
ployed by  the  mine  workers. 


WITH 


In  Many  German  Mines  a 
is  Employed;  the  Eails  and 
veying  the  Current  Between 


EXTINGUISHING      FIRE 
BUBBLES 

Just  before  the  outbreak  of  the  Euro- 
pean war  an  experiment  was  made  out- 
side of  Paris  with  a  fire  extinguishei 
which  pours  foam  or  bubbles  over  the 
blaze.  In  one  experiment  i6l/2  tons  of 
benzine  i  n  a 
tank  was  set  on 
fire  and  the 
foam  e  x  t  i  n  - 
guished  it  in  a 
few  minutes. 

The  new  ex- 
t  i  n  g  u  i  sher  is 
based  upon  the 
principle  of 
pouring  upon 
the  blazing  mat- 
ter a  blanket  of 
thick  foam,  each 
bubble  of  which 
is  formed  o  f 
carbonic  acid 
gas.  This  gas 
is  incombustible 
and  prevents  the 
oxygen  of  the 
air  from  reach- 
ing the  flames, 
thus  suffocating 
the  fire. 

The  foam  that 
holds  the  gas  is 
thick,  adhesive 
and  resists  the 
air  even  when 

System  of  Wireless  Telephony    hot        It    is    the 
Pipes   through  the  Mine   Con-  J  . 

the  Instruments.  product       O  f       a 

mixture     of 

two  liquids  kept  separate  until  the  mo- 
ment they  are  to  be  used.  The  foam 
produced  by  bringing  them  together  has 
a  volume  from  eight  to  ten  times  as 
great  as  that  of  its  generators.  And  the 
reaction  that  produces  the  foam  also 
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generates  the  gas.  Accordingly,  the  in- 
crease in  volume  is  accompanied  by  a 
corresponding  decrease  in  density.  This 
makes  it  possible  to  project  the  foam 
from  a  nozzle  at  a  considerable  distance 
and  with  much  less  pressure  than  is 
needed  for  any  liquid. 

The  generators  are  two,  one  for  each 
of  the  liquids  that  are  to  be  mixed.  One 
of  these  consists  of :  glue,  one  part ;  glu- 
cose, a  half  part ;  bicarbonate  of  soda, 
?y2  parts,  and  one  quart  of  salicylic  acid, 
to  100  parts  of  water.  The  other  con- 
sists of  a  10  per  cent,  solution  of  sul- 
phate of  aluminum  in  water.  When 
these  two  liquids  are  mixed  sulphate  of 
soda  and  hydrate  of  aluminum  result, 
with  a  profuse  liberation  of  carbonic  acid 


gas.  The  glue  and  glucose  form  the 
foam  and  the  salicylic  acid  acts  as  a  de- 
hydrant. 

A  hand  apparatus  of  this  type  was 
tested  recently  under  the  following  cir- 
cumstances :  In  a  room  was  placed  a 
dressing  table,  with  draperies  above  it, 
while  celluloid  combs,  soap  boxes  and 
a  mirror  were  put  on  the  table.  To  the 
right  and  left  were  chairs  covered  with 
muslin  slips,  and  below  was  a  wickei 
basket  full  of  paper.  Above  was  a  win- 
dow casing  draped  with  damask  curtains, 
lace  hangings  and  a  paper  fly  trap.  This 
collection  of  inflammable  stuff  was  set 
on  fire  and  allowed  to  burn  for  one  min- 
ute. Then  the  extinguisher  was  opened 
and  in  25  seconds  the  blaze  was  out. 


BALLOONS    AID    IN    WEATHER 
FORECASTS 

A  number  of  scientists  have  recently 
used  balloons  in  making  experiments  at 
the  weather  station  at  Avalon,  Catalina 
Island  in  the  Pacific  Ocean,  thirty  miles 
off  the  Californian  coast. 

Two  rubber  balloons  fastened  together 
are  used  for  this  purpose,  which,  when 
inflated,  measure  about  twelve  feet  jp  di- 
a  m  e  t  e  r.  A 
small  instru- 
ment known 
as  a  meteo- 
graph  is  sent 
up  in  a  bas- 
ket attached 
to  these  bal- 
loons.  As 
they  ascend 
and  the  air 
becomes 
lighter  the 
gas  expands 
t  h  e  rubber 
and  finally 
one  of  them 
bursts  and 
the  weight  of 
the  meteo- 
graph  brings  the  other  balloon  slowly 
earthward  and  deposits  the  instrument 


Scientists  using  an  In- 
strument for  Measuring 
the  Height  of  the  Balloons 
Carrying  a  Meteograph. 


on  the  ground.  If  the  instrument  falls  on 
water  its  buoyancy  keeps  it  afloat.  There 
is  a  liberal  reward  offered  for  the  return 
of    these     instru- 
ments, so  that  the 
weather      bureau 
usually  gets  them 
back    within    a 
short   time. 

The  device  con- 
sists of  a  small 
aluminum  cylin- 
der black  ened 
with  camphor 
smoke  and  on 
which  the  records 
for  humidity,  alti- 
tude and  temper- 
ature are  traced 
by  means  of  three 
needles.  One  of 
these  instruments 
recorded  an  alti- 
tude of  eighteen 
miles,  indicating 
a  temperature  at 
eight  miles  85 
degrees  below 
zero  with  little 
variation  up  to 

the  eighteenth  mile  altitude.  Intense  cold 
prevails  a  few  thousand  fe.e,t  9,bQYe.  e.a.r.tto- 
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Here  are  some  of    the    things 
sought  for  by  these  scientists : 

The  height  of  the  sea  breeze. 

The  lateral  thickness  of  the  breeze. 

The  thickness  of  the  clouds. 

The  temperature  above  the  clouds. 

.  By  studying  the  upper  air  cur- 
rents beyond  the  influence  of  the 
mountains  and  local  peculiarities 
the  scientists  hope  to  learn  the 
general  conditions  of  the  great 
movements  which  produce 
storms  and  fair  weather. 


MOTORCYCLE    FOR 
STREET  CLEANING 

Although  originally  a  pleasure 
vehicle,  the  motorcycle  is  rapidly 
rinding  useful  employment  in 
other  fields.  One  of  the  most 
recent  applications  is  for  street 
sweeping,  the  motorcycle  being 
fitted  with  a  side  car  as  shown 
in  the  accompanying  illustration. 
The  equipment  comprises  a  wa- 
ter tank  for  watering  the  streets, 
as  well  as  a  broom  for  sweeping. 

The  street  cleaning  attachment  is  so 
arranged  that  the  levers  controlling  the 
flow  of  water  and  the  pressure  of  the 
broom  on  the  street  surface  can  be  read- 
ily reached  by  the  motorcycle  driver. 

The  motorcycle  street  cleaner  is  ex- 
pected to  prove  a  great  boon  to  villages 
and  small  towns  which  cannot  afford 
the  larger  and  more  costly  machines  used 
in  the  big  cities. 


A.    Motorcycle    fitted     with    a     Street     Cleaning     Attachment 


It  Required  Three  Weeks  to  Scrub  the  Walls  of  this  Church 
from    Top    to    Bottom. 


CHURCH  RECEIVES  A  BATH 

Human  beings,  animals  and  statues 
usually  manage  to  get  a  bath  quite  often, 
but  it  is  seldom  a  building  receives  a 
good  "wash."  Nevertheless,  it  was  the 
fate  of  this  edifice  in  Boston  to  be 
scrubbed  from  top  to  bottom  recently 
and  the  old  yellow  and  gray  paint,  which 
had  been  on  for  over  seventy  years,  was 
washed  off  by  a  score  of  men,  disclosing 

the  finely  laid  masonry  of  the 

period  of   1810. 

The  operation  took  the  best 

part   of  three   weeks   and   was 

watched  by  many  thousands  of 

interested   people. 


A  present-day  English  play 
has  for  its  plot  a  wireless  in- 
stallation in  a  chimney,  which 
has  been  ridiculed.  Yet  recent- 
ly a  wireless  outfit  was  dis- 
covered in  a  chimney  by  the 
Liverpool  police. 


A   British    Hospital   Train 


THE  Midland  Railway  Company  of 
England  has  recently  supplied 
two  military  ambulance  trains  to  the 
War  Office.  Each  train  comprises  nine 
buggy  vehicles  and  a  six-wheeled  kitch- 
en carriage.  The  cars  were  all  taken 
from  regular  traffic  service  and  con- 
verted and  equipped  for  hospital  service 
at  the  railway  works  at  Derby. 

The  train  consists  of  five  hospital 
wards,  sleeping  accommodation  for  med- 
ical officers,  nursing  sisters  and  the  staff ; 


special  compartments  for  a  pharmacy,  a 
treatment  office,  provision  stores,  linen 
stores,  and  a  store  room  for  men's  kits. 
All  the  carriages  have  clerestory  roofs 
and  are  connected  by  communicating 
vestibules. 

Each  train  is  assembled  in  the  follow- 
ing order :  Sleeping  and  lavatory  ac- 
commodation for  two  R.  A.  M.  C.  per- 
sonnel and  two  medical  officers ;  mess 
compartments  and  pantry  for  two  medi- 
cal officers  and  two  nurses ;  sleeping  and 


Bleeping  quarters  for  the  wounded,  snowing  the  arrangement  of  the  berths. 

twenty  men. 
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This  car  will  accommodate 


MODERN   MECHANICS 


337 


lavatory  accommodation  for  two  nurses  ; 
kitchen  carriage  fitted  with  complete 
cooking  range,  etc.;  provision  stores, 
wash  up  pantry  and  special  meat  safe; 
mess,  sleeping  and  lavatory  accommoda- 
tion for  ten  R.  A.  M.  C.  personnel ;  hos- 
pital ward  for  four  officers  and  sixteen 
men ;  hospital  ward  for  twenty  men ; 
pharmacy,  treatment  room,  stores  for 
clean  and  dirty  linen;  office  fitted  with 
small  safe,  shelves,  etc. ;  three  hospital 
wards  for  twenty  men  each ;  sleeping 


One  of  the  many  interesting  features 
of  the  train  is  a  water  storage  reservoir 
which  contains  about  1,000  gallons  of 
sterilized  water  for  medical  use. 

The  floors  of  the  cars  are  covered  with 
leac|  and  rounded  off  to  facilitate  cleans- 
ing. The  treatment  room  in  addition  has 
the  walls  lined  with  aluminum  to  a  height 
slightly  over  three  feet.  The  other  floors 
of  the  vehicles  are  covered  with  lino- 
leum. 

The  treatment  room  is  provided  with 


The  above  view 
com 


views  in  the  order  shown  are:     Pharmacy  Compartment,   the  treatment  room,   and  a  sleeping 
partment  with  the  cots  folded  and  the  same  view  with  the  cots  in  'position  for  use 


and  lavatory  accommodation  for  R.  A. 
M.  C.  personnel,  and  accommodation  for 
men's  kits,  etc.. 

The  cars  have  been  arranged  with  cen- 
tral corridors  and  side  entrances  for.  the 
easy  manipulation  of  the  British  War 
Department's  standard  stretchers. 

The  cots  used  in  the  hospital  train  are 
of  the  folding  type,  arranged  in  upper 
and  lower  berths,  and  fitted  with  wire 
mattresses. 


position  for  use. 

special  sliding  doors  to  permit  of  the 
ready,  passing  of  stretchers  from  either 
.end  of  the  train.  The  room  is  provided 
with  shelves,  table,  racks  and  cupboards, 
as  well  as  water  and  special  lighting 
facilities. 

•  All  the  cars  of  the  hospital  train  are 
efficiently  heated  by  means  of  steam 
from  the  locomotive  and  the  tempera- 
ture can  be  adjusted  to  suit  the  needs  of 
the  medical  staff. 
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MINIATURE    DREADNAUGHT 

THAT     IS     PERFECT     IN 

EVERY  DETAIL 

The  accompanying  illustration 
shows  the  toy  superdreadnaught  Mas- 
sachusetts, propelled  by  electricity.  It 
carries  a  full  complement  of  guns  and 
is  manned  by  dummy  crew.  With  a 
trail  of  smoke  coming  from  her  smoke- 
stacks, her  turret  guns  firing  a  broad- 
side, sailors  marching  along  her  decks 
and  the  band  playing  the  "American 
Patrol,''  _  the  .toy  superdreadnaught 
Massachusetts  sailed  her  course  on  the 


The  toy  battleship  is  propelled  by 
electric  power.  An  intricate  clock  de- 
vice causes  the  electric  current  to  drive 
the  triple  propellers,  fire  the  full  com- 
plement of  guns,  march  the  dummy 
crew  up  and  down  the  decks,  raise  and 
lower  the  anchors  and  flags,  and  play  a 
phonograph.  Every  part  of  the  Ameri- 
can dreadnaught,  even  to  the  smallest 
detail,  has  been  faithfully  reproduced 
in  this  model. 

One  of  the  interesting  features  of  the 
toy  Massachusetts  which  is  in  ad- 
vance of  the  regular  warships  is  the  in- 


A    model    of    the    superdreaduaught  ••Massachusetts."    built  by  a  young   Boston  Jeweler. 
faithful  replica  of  Its  namesake,  even  to  the  minutest  details. 


waters  of  Spy  pond,  Arlington.  With 
her  "Jack"  snapping  in  the  wind,  she 
moved  along  at  her  full  speed  capacity 
of  fourteen  miles  an  hour. 

On  the  shores  of  this  expanse  of 
water  a  moving  p.icture  operator 
trained  his  camera,  and  reporters  were 
much  in  evidence.  Wild  excitement 
prevailed  among  the  crowd  of  young- 
sters who  watched  the  Massachusetts 
majestically  sail  into  port.  This  toy 
ship  is  a  model  of  its  namesake  of 
the  United  States  navy,  and  is  thirteen 
feet  long.  It  has  been  constructed  by  a 
young  Boston  jeweler. 


stallation  of  aeroplane  guns  that  can  be 
fired  by  the  automatic  arrangement. 

The  tiny  Massachusetts  is  made  en- 
tirely of  steel.  The  lines  of  the  model 
are  as  graceful  as  those  of  the  speediest 
boats.  She  has  a  wireless  outfit  and 
fighting  masts,  duplicates  of  those  on 
thie  American  battleships.  Other  equip 
ment  includes  a  real  wireless,  search- 
lights, aeroplane  guns,  the  Ardois  sig- 
nalling system  and  an  automatic  steer- 
ing device.  The  main  battery  carries 
twelve  miniature  14-inch  guns,  while 
the  secondary  battery  has  twelve  6 
inch  guns  and  four  rapid  firing  guns. 
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There  are  also  six  torpedo  tubes. 

The  displacement  of  the  toy  craft  is 
750  pounds  and  the  draft  is  9^  inches, 
vvhile  the  speed  is  fully  14  knots  an 
hour. 


VANDAL        ELECTRICITY 
JURES  PIPE  LINES 


IN- 


THE  GUARDED  MANUFACTURE 
OF  BANK  NOTES 

One  of  the  great  considerations  in 
the  manufacture  of  bank  notes  in  the 
United  States  Bureau  of  Printing  and 
Engraving  is  to  guard  effectively 
against  the  possibility  of  counterfeiting 
or  theft. 

The  paper  is  made  in  a  private  paper 


Because  the  abutting  ends  of  the  rails      plant  which  manufactures  this  particu- 


of  one  of  Seattle's  street  car  lines  were 
not  properly  bonded  when  laid,  the  cur- 
rent strayed  in- 
to the  ground, 
flowed  along 
pipes  and  caused 
serious  damage 
to  them.  In  one 
case  a  fire  main 
was  eaten  away 
to  such  an  ex- 
tent that  the 
water  had  to  be 
turned  off,  and 
shortly  after- 
wards,  a  frame 
building  in  one 


lar  kind  for  none  but  the  Government. 

It  is  made  of  cotton  and  linen  rags  in 
which  are  mixed 
the  silk  threads 
which  may  easi- 
ly be  seen  by 
holding  a  bank 
or  treasury  note 
to  .the  light. 

The  printing 
and  engraving 
process  through 
which  the  paper 
is  put  is  a  very 
elaborate  one 
and  requires 
very  complex 


of     the     outlying   The  stray  electric  currents  from  street  car  rails  are,  in  some    machinery      The 

d-  „,_.•...'  instances,  sufficient  to  melt  a  steel  file, 

i  s  t  r  i  cts    was  machinery    used 

so    well    fortified 


burned  to  the  ground  because  of  the  lack     is    so    accurate    and 


of  water. 


against  successful  imitation  as  to  render 


Several    interesting    tests    were    made     both  the  means  and  the  product  practi- 


with  the  various  pipes  to  show  the 
amount  of  damage  done.  One  section  of 
steel  pipe,  when  removed  from  the 
ground,  was  found  to  have  been  so  rot- 


cally  beyond  undetectable  imitation. 

The  ink  used  is  made  in  the  same 
building  where  the  work  is  done.  One 
large  room  of  the  building  occupied  by 


ted  by  electrolysis  that  iron  spikes  could      the  Bureau  of  Printing  and  Engraving 


be  readily  driven  into  it. 


contains  something  like  a  dozen  large 


The  accompanying  view  shows  one  of     paint  mills  which  are  kept  busy  grind- 


the  large  steel  water  mains  running  par- 
allel to  the  street  railway.  A  copper 
cable  was  attached  to  the  street  car  rail 
and  led  to  a  steel  file.  So  powerful  was 
the  current  which  was  escaping  that  the 
file,  when  touched  to  the  pipe,  melted  and 
flowed  like  water.  Seven  hundred  am- 
peres was  the  enormous  strength  of  this 
vandal  current. 

The  old-time  and  familiar  hand  lantern 
of   the   trainmen    on    many   railroads    is 


ing  together  the  colors  and  the  oil  used 
on  the  presses.  Only  the  best  materi- 
als are  used  in  the  manufacture  of  this 
ink  for  bank  notes  and  postage  stamps. 
The  sheets  on  which  currency  is  to 
be  printed  are  counted  when  received. 
They  are  issued  to  the  workman  on  an 
order  from  the  superintendent  and  are 
charged  to  .that  workman  in  a  pass 
book  provided  for  the  purpose.  When 
the  printing  is  done  the  printer  makes 
the  impressions  up  in  books  of  one 


fast  being  replaced    by    electric    lamps,  hundred  each,  with  brown  paper  placed 

The  latter  are  designed  after  the  same  between  them.    These  are  delivered  to 

lines  as  the  oil  lanterns,  the  batteries  be-  a  clerk  and  the  workman  is  credited 

ing  carried  in  the  base  of  the  lamp.  with  their  delivery  on  his  pass  book. 
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Some  sheets  may  be  spoiled,  but  all  are 
credited  to  him  so  that  his  book  may 
balance. 

These  impressions  are  counted  and 
inspected.  Spoiled  ones  are  destroyed 
by  properly  authorized  agents.  The 
perfect  ones  are  dried,  pressed,  and 
again  inspected  and  counted.  They  are 
then  cut  and  delivered  for  issue. 


POWER  DIRECT  FROM  THE 
COAL-BEDS 

One  of  the  foremost  men  of  science, 
Sir  William  Ramsay,  has  proposed  a 
method  of  getting  light,  heat  and  power 


from  the  coal-beds  by  converting  the  coal 
into  gas  at  the  foot  of  deep  borings.  His 
plan  is  to  set  the  coal  on  fire  by  elec- 
tricity and  then  to  pass  air  and  water 
down  through  the  tubes  to  make  the 
gas.  By  burning  this,  electric  power  for 
lighting  and  heating  and  for  operating 
the  English  railways  can  be  produced  at 
the  mouth  of  the  borings.  The  only  fuel 
that  would  then  be  needed  would  be  oil 
for  ships.  Of  course,  there  would  be 
losses  of  power  in  transmission  over  long 
distances,  but  these  would  not  be  exces- 
sive. 


AN  AERIAL  TROLLEY  CAR 


Although  suspended  cars  have  been 
used  successfully  in  Germany  for  a  num- 
ber of  years,  many  new  features  have 
been  devised  in  the  aerial  trolley' system 
at  Burbank,  California. 

The  car  is  torpedo  shaped  with  a  frame- 
work of  steel  covered  with 
aluminum.  It  is  fifty  feet  long 
and  seats  fifty-six  persons.  It 
has  carried  capacity  load  with 
ease. 

The  chief  difference  between 
this  and  other  aerial,  cars  is  that 
it  is  driven  by  a  six  foot  pro- 
peller of  unusual  construction, 


car,  a  second  propeller  and  motor  will  be 
placed  on  the  front.  This  can  only  be 
used  to  double  the  power,  if  desired,  or 
to  hold  back  on  down  grades  by  revers- 
ing its  motion. 

This  unique  propeller  is  far  more  effi- 


Two  views  of  the  aerial  trolley 
car  designed  and  constructed  by  a 
Californian  inventor.  The  suspended 
vehicle  is  driven  by  a  gasoline  en- 
gine connected  to  an  aerial  pro- 
peller. 


having  two  fan-shaped  blades  of  sheet  cient  than  the  kind  used  on  aeroplanes 
metal  on  ribs  of  steel  tubing.  because  of  its  large  surface.     It  is  oper- 
To  serve  in  case  of  accident  to  the  ated  by  a  four  cylinder  25  h.p.  gas  en- 
propeller  and  engine  on  the  back  of  the  gine  such  as  is  used  in  automobiles.  The 


MODERN   MECHANICS 


341 


propeller  is  capable  of  one  thousand  rev- 
olutions per  minute  and  on  a  long  stretch 
of  track  it  is  claimed  that  the  car  can 
easily  make  one  hundred  miles  an  hour. 

The  track  in  use  at  present  is  six  hun- 
dred feet  long  and  is  built  on  the  estate 
of  the  inventor,  Mr.  J.  W.  Fawkes. 
These  tracks  are  supported  on  posts, 
some  of  steel  and  some  of  wood,  with 
cross  beams  to  correspond.  This  is  in 
order  to  test  both  kinds. 

The  rails  used  are  steel  T  beams  three 
and  a  half  inches  broad,  and  three- 
eighths  of  an  inch  thick  and  scientifically 
trussed  to  prevent  sagging.  The  car  is 
held  securely  to  the  rail  by  means  of  four 
sets  of  grooved  wheels  firmly  clamped 
both  above  and  below  the  rail  so  that 
there  is  no  danger  of  it  jumping  the 
track. 

Another  interesting  point  is  the  tilting 
planes  to  lighten  the  car  by  air  pressure 
when  it  is  in  motion,  as  well  as  an  appa- 
ratus to  lower  and  raise  the  cars  at  the 
stations. 

It  is  claimed  that  this  trolley  line  is 
much  more  economical  to  install,  cost- 
ing approximately  $2000  per  mile  and 
$1500  for  each  car.  It  has  many  advan- 
tages over  the  old  systems,  as  it  can  be 
built  over  hills  and  across  rough  country 
as  easily  as  on  level  stretches,  the  height 
of  the  track  being  regulated  by  the  length 
of  the  pole.  In  fact,  part  of  the  Burbank 
system  crosses  a  ravine  by  means  of 
poles  of  various  heights. 

Mr.  Fawkes  is  now  considering  the 
building  of  a  double  track  line  between 
Los  Angeles  and  one  of  the  suburban 
towns.  For  commercial  purposes  his 
idea  is  to  have  a  five  track  system,  the 
lower  tracks  for  local  transportation 
while  the  upper  one  is  for  a  "flyer." 


NEWLY    INVENTED    GAS    TUR- 
BINE OF  LIGHT  WEIGHT 

A  gas  turbine  of  exceptionally  high 
power  and  efficiency,  combined  with  the 
greatest  fuel  economy,  has  been  devel- 
oped by  Josef  Brandstetter,  a  young 
Austrian  inventor  living  in  Los  Angeles. 
It  is  an  exceedingly  light  and  compact 
machine. 

The  inventor  claims  for  the  new  gas 


A    working    model    of    a    sas    turbine    which 
possesses   many   promising   features. 


turbine  a  number  of  features  that  should 
make  it  a  factor  to  be  reckoned  with  in 
modern  power  development.  Great  sim- 
plicity, with  only  one  moving  part,  is 
perhaps  the  prime  advantage,  followed 
by  the  elimination  of  superfluous  parts, 
making  for  extreme  -lightness.  A  100 
h.p.  engine  of  this  type  would  have  a 
weight  of  only  90  pounds.  The  fuel  cost 
can  be  reduced  to  i/io  or  even  1/20  of 
the  expense  for  running  a  standard 
type  gas  engine,  as  it  not  only  requires 
less  fuel'  but  will  burn  cheap  crude  oil. 
Overheating,  the  great  difficulty  to  be 
overcome  in  gas  turbines,  has  been  done 
away  with  in  this  machine  by  a  secret 
process!  The  inventor  claims  that  the 
lightness  of  the  engine,  its  simplicity  of 
operation  and  absence  of  vibration  will 
fit  it  for  use  in  aeroplanes  and  motor  ve- 
hicles, while  its  power  producing  quali- 
ties will  make  it  available  for  large  sta- 
tionary engines. 


L 


IKE  cutting  cheese  with  a 
razor,  or  butter  with  a  hot 
knife,"  is  seemingly  a  good  way  in 
which  to  describe  the  operation  of  the 
modern  method  of  cutting  through 
hard  metals.  The  marv'elous  work  of 
the  once  wonderful  high-tempered  steel 
saw  has,  of  late  years,  become  dwarfed 
before  the  truly  phenomenal  ability  oi 
the  new  oxy-acetylene  blow-torch.  So 
powerful,  so  easy  of  operation,  and  so 
practical  for  numberless  purposes  is 
this  latter  process  of  cutting  that  it 
has  become  a  common  one,  and  in 
many  places  an  altogether  used 


method,  having  rendered  obsolete  for- 
mer methods  now  considered  intoler- 
able for  the  same  purposes. 

The  process  itself  is  quite  simple : 
Two  highly  compressed  gases,  oxygen 
and  acetylene,  are  drawn  from  two 
separate  tanks,  conveyed  through 
pipes  and  allowed  to  issue  from  the 
same  tiny  nozzle.  The  issuing  combi- 
nation is  set  aflame  and  directed 
against  the  material  to  be  severed, 
which  it  burns  or  melts  within  a  lim- 
ited space,  thus  causing  a  groove  or 
cut.  So  localized  is  the  work  of  this 
wonderful  flame  in  the  hands  of  a 


(1)— Watching  a  skilled 
operator  cut  through  the 
four-inch  rim  of  a  huge  cast 
steel  wheel.  (3)  —  Four 
sticks  of  dynamite  insert- 
ed and  discharged  in  this 
cast  steel  cylinder  achieved 
the  result  shown. 


(2)  —  Close  view  of 
workman  cutting  through 
steel  rim  of  fly  wheel. 
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attempt  to  shatter  the  wheel  by  a  dynamite   blast 


skilled  operator  that  neat  designs  may 
be  worked  out  or  narrow  slits  in  thick 
pieces  of  metal  formed.  And  the  ease 
with  which  the  attacked  metal  is 
melted  and  forced  away  is  comparable 
to  the  effect  of  a  powerful  stream  of 
water  from  a  hose  washing  away  a 
bank  of  earth. 

One  of  the  chief  features  of  the 
method  is  its  portability,  the  apparatus 
often  being  seen  nowadays  on  high 
parts  of  structural  steel  buildings 
where  the  trimming  off  of  a  girder  is 
being  accomplished  in  the  twinkling  of 
an  eye.  The  reason  that  steel  melts 
before  the  oxy-acetylene  flame  is  be- 
cause the  temperature  produced  is  sev- 
eral thousand  degrees  Fahrenheit,  and 
steel  melts  in  the  neighborhood  of 
3,500  degrees. 

Shopmen,  too,  now  make  a  business 


of  cutting  out  designs  from  sheets  of 
steel,  using  guiding  arrangements 
which  accurately  guide  them  over  the 
geometrical  forms  of  the  flames. 

Aluminum  tanks,  pipes,  and  other 
metal  products  for  brewers'  and  chem- 
ical manufacturers'  use  are  flame 
welded.  Nickle  is  now  being  success- 
fully handled. 

Cutting  tools  are  being  made  from 
low-carbon  steel  by  changing  the 
structure  in  the  oxy-acetylene  flame. 
B?.ses  for  oil-engines,  automobile  en- 
gine cylinders,  boiler  tubes,  and  orna- 
mental iron-work  are  in  the  commer- 
cial stage  of  manufacture  now.  A  still 
newer  use  is  that  of  cleaning  boiler 
tubes  of  scale  by  a  modification  of  the 
oxy-acetylene  flame,  the  heat  being 
applied  directly  to  the  scale  and  caus- 
ing it  to  become  detached  from  the 
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(1)—  Starting  a  cut  through  the 
rim  of  a  steel  fly  wheel,  with  the 
oxy-acetylene  torch.  A  finished  cut 
may  be  seen  in  the  lower  part  of 
the  rim.  (3) — Another  view  of  a 
workman  cutting  through  a  steel 
rim. 


(2) — A  shattered  wheel 
— the  result  of  an  un- 
successful dynamite 
blast  to  free  the  shaft 
from  the  fly  wheel. 


boiler  by  the  expansion  of  air  or  mois- 
ture between  it  and  the  plate. 

Welding  processes  have  been  abso- 
lutely revolutionized  by  the  oxy-acety- 
lene flame.  Broken  machinery  has 
been  put  together  in  stronger  form 
again  without  removing  it  from  its 
bed ;  the  great  money  and  time  sav- 
ing advantages  of  the  method  having 
been  instrumental  in  causing  it  to  be- 
come quite  popular  with  operators  of 
big  plants. 

Flame  welding  is  now  said  to  cost 
but  forty  or  fifty  per  cent,  of  riveting 
on  the  same  piece  of  metal. 

Several  of  the  accompanying  illus- 
trations depict  how  dynamite  was  un- 
successfully employed  in  breaking  up 
huge  castings  of  electric  generators 
relegated  to  the  scrap  heap.  Holes 
were  drilled  in  certain  vulnerable  parts 
of  the  huge  castings,  and  dynamite  in- 


serted and  exploded.  The  work  proved 
slow,  uncertain  and  ofttimes  a  failure. 
The  oxy-acetylene  torch  was  finally 
brought  into  play  and  the  ponderous 
castings  cut  up  into  many  sections  in 
che  minimum  of  time. 

Plumbers,  and  pipe  layers  particu- 
larly, are  now  installing  entire  piping 
systems  without  threaded  joints.  Miles 
of  pipe  have  been  laid  with  far  greater 
ease,  speed  and  perfection  by  melting 
steel  about  the  ends  of  long  sections 
previously  put  together  above  ground 
in  the  manner  described. 


OLD  WHEEL  SERVES  TO  HOLD 
MANY  MAIL  BOXES 

The  "wheel  of  mail"  is  the  very  lat- 
est achievement  in  the  way  of  a  rural 
mail  box  holder.  It  consists  of  a  regu- 
lar, old-fashioned  wagon  wheel  of  the 
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wooden  spoke  type,  supported  upon  a 
post  2  by  6  inches  in  size.  Out  of  the 
upper  end  of  the  post  a  strong  iron 
spike  extends,  and  over  this  spike  the 
hole  in  the  hub  has  been  placed.  Upon 
reaching  the  wheel  the  owner  of  one  of 
the  boxes  has  simply  to  turn  the  wheel 
until  his  own  box  is  brought  around  to 
his  side.  The  mail  is  then  taken  out 
and  the  owner  passes  on.  The  boxes 
have  been  so  arranged  upon  the  wheel 
as  to  maintain  the  wheel  in  a  hori- 
zontal position  at  all  times.  This  af- 
fair was  built  by  a  number  of  families 
whose  homes  were  located  in  a  short 
lane  just  off  the  regularly  established 
rural  mail  service.  Rather  than  have 
their  boxes  scattered  at  different  points 
around  the  intersection  of  their  lane' 
and  the  main  road,  they  erected  this 
very  attractive  and  serviceable  mail 
box  holder. 

AN  ELECTRICAL  PICNIC  DE 
LUXE 

To  show  just  how  adaptable  the 
electric  current  really  is  and  to  inci- 
dentally obviate  the  unpleasant  task 
of  cooking  over  a  smoky  bonfire,  the 
employees  of  the  Seattle  Municipal 


A  novel  use  for  an  old  cartwheel  is  to  use  it  as  a 
revolving  mail  box  stand. 

Electric  Company  recently  gave  a  pic- 
nic, the  cooking  for  which  was  all  done 
on  the  picnic  grounds  with  electric 
heating  utensils. 

Wires  were  run  through  Woodland 
Park,  where  the  festivities  took  place, 
from  a  near-by  power  line,  and  with 
the  superintendent  as  the  head  chef, 
the  meal  was  prepared.  Beans  were 
baked  in  an  electric  oven,  and  coffee  was 
made  over  electric  grids. 

Electrical  picnics  are  far  better  for 
the  digestion  than  the  old  fashioned 
variety,  although  perhaps  not  so  pic- 
turesque. 
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By   means  of  a  light,   two-wheeled  cart,  the  motorcycle  may  be  employed  to  goc 

delivery  of  merchandise. 


A         MOTORCYCLE         TRAILER 
SOLVES  DELIVERY  PROB- 
LEM 

Using  a  small  trailer,  such  as  is 
shown  in  the  accompanying  illustra- 
tion, for  the  transportation  of  ice 
cream  pails  is  the  idea  of  a  Californian. 
This  little  vehicle  has  eliminated  much 
of  the  inconvenience  of  delivering  ice 
cream  pails,  aside  from  the  rapidity  of 
delivery  over  long  distances.  Origi- 
nally, the  motorcycle  was  used  by  its 
owner  for  the  delivery  of  drugs  and 
other  items  found  in  a  drug  store.  It 
was  accordingly  a  simple  matter  for  its 
owner  to  attach  the  two-wheeled 
trailer  which  will  accommodate  one 
extra  large  keg  or  four  medium  sized 
kegs. 


GOLD  PENS 

The  bit  of  white  metal  seen  on  the 
under  side  of  the  point  of  a  gold  pen 
is  sometimes  platinum,  but  oftener 
iridium.  Iridium  is  a  very  hard  metal 
and  a  very  expensive  one,  since  it 
costs  about  four  times  as  much  as 
gold.  The  purpose  of  the  iridium  tip 
is,  of  course,  to  afford  the  pen  a  more 
durable  point. 

Manufacturers   of   gold    pens   obtain 


their  gold  from  the  assay  offices  in 
bars  of  pure  twenty-four  karat  gold, 
which  they  melt  and  alloy  with  silver 
and  copper  to  the  degree  of  fineness 
required.  Gold  of  fourteen  karats  is 
used  in  the  making  of  the  best  Ameri- 
can gold  pens,  that  being  the  degree 
of  fineness  deemed  most  suitable  for 
pen  use ;  but  good  pens  made  in  this 
country  for  sale  in  France  are  of 
eighteen  karats,  the  French  govern- 
ment requiring  that  all  articles  made 
of  gold  and  offered  for  sale  in  that 
country  shall  be  not  less  than  eighteen 
karats. 

The  gold  from  which  the  pens  are 
to  be  made  is  rolled  and  re-rolled  until 
what  was  originally  a  thick,  heavy 
bar  of  gold  lias  been  rolled  into  a  thin 
gold  ribbon  about  three  feet  in  length 
by  four  inches  in  width.  This  gold 
ribbon  is  put  into  a  machine  that 
stamps  out  of  it  flat  pen  shapes.  On 
the  top  of  each  of  these  shapes  is  fused 
the  iridium  point,  the  shapes  then 
proceeding  to  a  slitting  machine, 
which  cuts  the  slit  in  the  pen.  From 
this  machine  the  pens  go  through  an- 
other, which  gives  them  their  rounded, 
familiar  pen  form.  Finally,  they  are 
ground,  polished  and  finished,  ready 
for  use. 
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American  gold  pens  are  not  con- 
fined to  use  in  fountain  pens.  They  are 
also  made  for  use  in  regular  pen  holders, 
and  have  been  sold  in  competition  with 
those  of  British  and  English  manufac- 
ture in  South  America,  Africa,  Japan, 
China — and  wherever  pens  are  used. 


THE  HARNESSING  AND  USE 
OF  EXHAUST  STEAM 

It  was  in  1894  that  Sir  Charles  Par- 
sons showed  that  by  means  of  the  steam- 
turbine,  exhaust  steam  from  reciprocat- 
ing engines  could  be  used  to  produce 
power  more  economically  than  it  had 
been  produced  before. 

In  1901  Professor  Rateau,  of  the 
School  of  Mines  in  Paris,  discovered  a 
method  of  using  exhaust  steam  from 
engines  that  run  intermittently.  Accord- 
ing to  a  high  authority,  the  practical  re- 
sult of  the  development  of  exhaust  and 
mixed-pressure  turbines  had  been  that, 
on  land  alone,  nearly  2,000,000  horse- 
power of  electrical  energy  is  being  gen- 
erated by  means  of  exhaust  steam  that 
had  been  previously  wasted. 


REINFORCED  CONCRETE  TELE- 
PHONE POLES  IN  SECTIONS 

A  firm  at  Ahaheim,  CaL,  is  manufac- 
turing a  reinforced  concrete  telephone 
and  telegraph  pole  which  can  be  made 
for  sixty  cents  a  foot  and  which  can 
be  enlarged  or  shortened  any  time  after 
it  is  set  up  in  the  ground,  without  taking 
it  down. 

The  poles  are  made  by  bolting  and  ce- 
menting cylindrical  blocks  together 
which  are  nine  inches  high.  A  telephone 
company  may  erect  a  fifteen  foot  pole 
this  year  and  extend  it  to  sixty  feet  next 
year  by  adding  blocks  to  the  top  of  the 
pole.  The  diameter  of  the  blocks  -com- 
posing the  pole  vary  to  suit  the  size  of 
the  pole  and  the  various  strains  to  which 
it  will  be  subjected. 

Special  moulds,  containing  stands  for 
the  reinforcing  steel  bolts  which  fun 
through  the  center  of  the  blocks,  have 
been  made  and  patented  by  the  concern 
making  the  poles.  The  metal  moulds 
are  arranged  on  a  revolving  wheel  that 
can  be  turned  to  suit  the  convenience 
of  the  operator.  This  contrivance 
saves  him  unnecessary  walking,  both 
in  setting  up  the  wet  concrete  and  in 


Various  views  of  sectional 
concrete  poles,  showing  the 
poles  in  use  and  the  appa- 
ratus by  which  they  are 
manufactured  with  the  min- 
imum amount  of  labor.  The 
poles  are  made  up  of  con- 
crete blocks  bolted  together. 
Sections  may  be  added  or 
removed  without  disturbing 
the  base  of  the  pole. 
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collecting  the  blocks  after  they  are 
cured.  The  wheel  is  also  provided  with 
automatic  sprinkling  devices  by  which 
the  blocks  may  be  moistened  with 
water  while  they  are  curing. 

WORTHLESS  LAND  RENDERED 
VALUABLE  BY  STAIRWAY 

One  of  the  novelties  in  the  building 
line  in  Southern  California  is  the  hill- 
side residential  section  located  at 
Edendale  and  shown  in  the  accom- 
panying illustrations.  This  is  an  ex- 
ample of  how  an  apparently  worthless 
piece  of  steep, 
hilly  land  may 
be  turned  into 
a  n  income-pro- 
ducing home 
section.  The 
cement  stair- 
way, or  rather 
series  of  stair- 
w  a  y  s,  consists 
of  four  sections 
o  f  steps  and 
three  stretches 
of  inclined 
walks,  each  of 
which  is  about 
a  hundred  feet 
in  length,  the 
whole  having  a 
length  of  some- 
thing like  seven 
hundred  feet, 
this  continuing 
directly  up  the 
side  of  the  hill. 
The  pretty  little 
bungalow 
homes,  which 
range  in  value 

from  $1,200  to  $1,400,  have  been  erected 
along  either  side  of  the  cement  walk. 
The  steps  are  about  twelve  feet  in  width. 
while  the  walk  sections  consist  of  two 
cement  strips  four  feet  in  width  and  a 
four-foot  parking  between. 


well  he  built  a  cement  box  and  in  this 
the  incubator  was  placed  with  a  little 
sand  in  the  bottom  on  which  the  eggs 
are  set.  The  receptacle  is  about  two- 
thirds  submerged,  and  the  water  cir- 
culates about  it  in  such  a  manner  that 
the  eggs  are  kept  at  an  even  high  tem- 
perature. The  results  have  been  un- 
usually successful,  as  about  96  out  of 
a  hundred  eggs  are  hatched. 


HOT  WELL  INCUBATES  CHICKS 

A  rancher  in  Mecca,  Imperial  Coun- 
ty, California,  has  devised  a  method  of 
turning  to  account  the  hot  well  upon 
his  property  by  using  it  as  an  incu- 
bator. About  the  mouth  of  the  flowing 


MOLYBDENUM      IN      ELECTRIC 
LIGHTING 

Not  content  with  the  improvement  in 
the  incandescent 
electric  lamp 
brought  about 
by  using  drawn 
wire  filaments 
of  tungsten  in- 
stead of  carbon, 
elect  rical  ex- 
perts are  seek- 
ing an  even 
more  efficient 
m  e  t  a  1 1  ic  fila- 
ment. It  is  said 
that  molybden- 
um may  supply 
the  want.  Mo- 
lybdenum seems 
to  be  the  most 
promising  of  all 
the  so  -  called 
rare  metals  a  t 
all  suitable  for 
use  in  electric 
lamps.  Molyb- 
denum has  rare- 
ly, if  ever,  been 
melted.  Conse- 
q  u  e  n  1 1  y,  fila- 
ments of  the 

pure  or  the  alloyed  metal  could  be  used 
at  a  higher  temperature  than  tungsten. 
That  would  mean  better  lights,  for  the 
efficiency  of  an  electric  lamp  largely  de- 
pends on  the  temperature  to  which  the 
filaments  can  be  raised.  Molybdenum 
is  a  white  metal,  almost  as  malleable  as 
iron.  It  can  be  forged  while  hot  and 
worked  up  into  thin  rods,  which  in  turn 
can  be  drawn  into  wire.  Experts  are 
now  principally  concerned  with  the  prob- 
lem whether  the  wire  can  be  drawn  suffi- 
ciently fine  for  the  purpose. 


ELECTRIC  LIGHT**/ 
,  POWER/™  ^WM) . 

5c^  Robert  HMoullon 


THE   experiments    of   Mr.    Forrest    are 
of  more  than  passing  interest,  of- 
fering as  they  do,  a  graphic  proof 
that   the   windmill   generator   of   electric- 
ity  is  an   accomplished   fact   rather   than 
a    mere    fancy. 


A  FEW  years  ago  Thomas  A.  Edi- 
son made  the  prediction  that 
in  200  years,  due  to  the  cheapening  of 
commodities,  the  ordinary  laborer  will 
live  as  well  as  a  man  does  now  with 
$200,000  annual  income.  Automatic 
machinery  and  scientific  agriculture 
will  bring  about  this  result,  said  Mr. 
Edison.  Among  devices  for  conserv- 
ing power  which  is  now  more  or  less 
wasted,  he  mentioned  the  use  of  wind 
mills  connected  with  storage  batteries 
for  laying  up  the  energy  of  the  winds 
in  electrical  form. 

Since  these  statements  were  made 
the  practicability  of  the  wind  mill  elec- 
tric generator  has  been  thoroughly 
proven  by  at  least  one  man,  J.  F.  For- 
rest, of  Poynette,  Wisconsin.  To  a 
12-foot  power  wind  mill  on  his  farm, 
Mr.  Forrest  has  hitched  a  dynamo. 
This,  in  connection  ,with  a  storage 
battery,  converts  aijd /stores  the  energy 
of  the  wind  into  that  of  electricity. 
The  amount  thus  rendered  available  is 
sufficient  to  light  a  system  of  25  lamps 
distributed  throughout  the  house  and 
barn,  and  to  operate  various  household 
and  farm  utilities. 


After  two  years'  experience  with  an 
unusual  amount  of  calm  weather  dur- 
ing two  summers,  Mr.  Forrest  has  at 
no  time  been  without  light.  His 
power  windmill  is  twelve  feet  in  diam- 
eter and  is  geared  up ;  that  is,  the  ver- 
tical shaft  makes  five  revolutions  to 
one  of  the  wind  wheel.  This  shafting 
extends  down  the  center  of  the  tower 
and  has  pulleys,  bevel  gears  and 
grinder  rings  attached  to  it.  This 
windmill  is  used  exclusively  for  power, 
as  it  has  only  the  rotary  motion.  There 
is  a  pumping  mill  on  a  well  nearby. 

Right  along  in  the  line  of  economy, 
this  windmill  runs  a  drill  press,  grind- 
stone, corn-sheller,  bee  hive  saw, 
washing  machine,  grain  elevator, 
feed  grinder  and  the  generator  which 
charges  the  storage  batteries.  A  power 
windmill,  Mr.  Forrest  finds,  will  run 
any  of  these  machines  just  as  success- 
fully as  any  pumping  mill  will  run  a 
plump. 

The  feed  grinder  is  of  the  combined 
foot  gear  type,  and  as  the  speed  dies 
down  the  rings  clear  themselves,  leav- 
ing them  in  a  condition  to  start  up 
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easily  when  the  wind  again  rises. 
There  is  a  clutch  used  to  start  and 
stop  the  grinder  automatically,  and 
above  this  is  a  spring  which,  in  case 
a  nail  or  piece  of  iron  gets  into  the 
grain,  disconnects  the  grinder  so  that 
nothing  will  break.  An  elevator  car- 
ries the  grain  into  a  large  hopper  above 
the  grinder,  and  this  also  is  started  and 
stopped  automatically.  Below  the 
grinder  is  room  for  the  ground  feed. 
The  windmill  works  away  sometimes 
grinding  at  the  rate  of  three  .bags  per 
hour. 

The  dynamo  or  generator  is  marked 
35  volts,  6  amperes,  .21  kilowatts  and 
450  revolutions  per  minute.  It  is  run 
with  a  horizontal  pulley  on  the  up- 
right shafting  and  is  operated  with  a 
clutch ;  the  belt  making  a  quarter  turn 
over  an  idle  pulley,  thus  doing  away 
with  bevel  gears.  A  two-inch  leather 
belt  has  to  be  reasonably  tight  to  pre- 
vent it  from  slipping,  as  it  seems  to 
buckle  in  as  the  speed  increases.  The 
windmill  sometimes  runs  as  high  as 
600  revolutions  per  minute.  To  meet 
these  conditions  Mr.  For- 
rest finds  that  two  differ- 
ent sizes  of  pulleys  or 
step  pulleys  allow  for  the 
difference  between  a  light 
and  a  high  wind. 

There  is  an  automatic 
cut-in  between  the  gen- 
erator and  batteries, 
which  cuts  in  as  the 
speed  runs  up,  and 


drops  out  as  the  speed  decreases, 
thus  preventing  the  electricity  from 
Bowing  back  into  the  generator  and 
being  wasted.  This  cut-in,  which  is 
kept  in  a  cabinet  under  lock  and  key, 
forms  a  very  important  part  in  a  wind- 
mill driven  plant  and  works  equally 
well  with  a  gasoline  engine  drive. 
There  are  two  meters,  one  a  volt  meter 
and  the  other  an  ammeter,  which  regis- 
ter the  rate  of  charge  and  discharge,  as 
well  as  indicate  if  there  are  any  lights 
turned  on  and  about  how  many. 

The  storage  battery  comprises  four- 
teen cells,  each  having  three  positive 
and  four  negative  plates.  Each  cell 
gives  about  two  volts ;  the  entire  bat- 
tery furnishing  current  suitable  for  25- 
volt  lamps,  with  a  capacity  of  120 
hours  for  each  lamp.  The  cells  are  ar- 
ranged in  two  rows,  seven  in  each  row. 
The  glass  jars  or  cells  are  set  on  sand 
in  wooden  trays  and  these  trays  are 
placed  on  shelves.  The  electrolyte  in 
the  cells  will  not  freeze  in  a  tempera- 
ture 30  degrees  below  zero.  The  cells 
are  very  simple  to  set  up  and  to  fill 
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Above :  The  generator  and  the 
driving  belt  which  Is  so  arranged 
that  the  power  of  the  windmill 
shaft  Is  successfully  applied  to 
the  generator  pulley. 

At  the  left:  Storage  cells 
which  are  employed  to  accumu- 
late electric  current  .so  as  to  fur- 
nish a.  steady  supply  during 
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To  the  left:  Interior  of  the 
windmill  building  showing  ar- 
rangement of  bevel  gears  at  the 
base  of  the  windmill  shaft.  By 
means  of  these  gears  the  power 
is  transmitted  to  a  horizontal 
shaft. 


At  the  right:  The  buildings 
in  which  the  windmill  electric 
plant  is  located.  The  peculiar 
construction  of  the  windmill 
tower  will  be  noted  in  the 
picture;  the  framework  being 
entirely  closed  in. 


with  electrolyte,  which  is  diluted  sul- 
phuric acid  and  requires  only  the  addi- 
tion of  a  little  distilled  water  to  replace 
that  which  evaporates.  About  ten  gal- 
lons of  distilled  water  a  year  are  used. 
After  purchasing  three  two-gallon 
jugs  of  distilled  water  at  a  drug  store 
at  20  cents  a  gallon  for  the  water  and 
25  cents  apiece  for  the  jugs,  Mr.  For- 
rest hit  upon  a  novel  scheme  for  cut- 
ting out  this  expense.  Taking  a  cop- 
per kettle,  he  soldered  a  copper  tube  in 
the  cover,  corked  up  the  spout,  fitted  a 
one-half  inch  lead  pipe  over  the  tube, 
and  bent  it  so  as  to  connect  in  the 
mouth  of  a  jug  which  is  set  on  one  side 
of  the  kitchen  stove  or  ran-ge.  The 
kettle  was  then  placed  on  the  stove 
and  filled  with  water,  and,  while  the 
stove  was  being  used  for  cooking  pur- 
poses only,  there  was  collected  hi  a 
few  days  enough  distilled  water  to  last 
several  months.  Aside  from  the  lubri- 
cating oil  for  the  windmill  and  gener- 
ator, the  expense  of  running  is  prac- 
tically nothing. 


After  two  years'  use  Mr.  Forrest 
finds  his  battery  in  as  good  condition 
as  when  he  bought  the  cells.  And  the 
outfit  is  not  only  very  durable  but  per- 
fectly safe  to  handle.  The  low  voltage 
used,  which  is  less  than  one-fourth  the 
pressure  usually  carried  in  cities, 
eliminates  all  danger  from  fire. 

With  the  current  costing  practically 
nothing  after  the  equipment  is  in- 
stalled, Mr.  Forrest's  plan  is  to  use  it 
lavishly  while  the  wind  blows  and  save 
it  during  the  calm.  His  plant  cost 
about  $250;  he  never  studied  electricity 
but  says  he  merely  followed  directions 
and  has  no  trouble  at  all. 

According  to  the  North  Dakota  Ag- 
ricultural College,  which  has  issued  a 
bulletin  on  this  subject,  the  use  of  a 
windmill  for  electric  lighting  and 
power  purposes  is  possible  in  almost 
any  part  of  the  United  States.  A  well- 
designed  equipment,  together  with  a 
14-  or  i6-foot  windmill,  will  generate 
enough  electricity  to  charge  a  storage 
battery.  By  this  means  current  can  be 
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used  to  do  the  pumping,  washing, 
churning,  to  separate  the  milk,  and  to 
light  a  house  of  sufficient  size  to  ac- 
commodate fifteen  persons,  as  well  as 
illuminate  all  stables  and  outbuildings 
necessary  for  a  farm  of  1,200  acres  or 
more.  With  a  storage  battery  it  is 
possible  to  accumulate  a  supply  of 
electricity  sufficient  to  extend  over 


periods  of  atmospheric  quiet  of  from 
two  to  ten  days'  duration,  depending 
upon  the  size  of  the  storage  battery. 
During  periods  when  the  wind  blows 
continuously,  as  it  frequently  does  in 
the  Central  States,  electricity  can  be 
used  for  ironing, -cooking,  and  many 
other  purposes  too  numerous  to  men- 
tion. 


THE  SCALE  REPLACES  COUNT- 
ING MACHINE 

A  weighing  machine  for  the  count- 
ing of  street  car  tickets  now  replaces 
even  the  rapid  counting  machines 
which  hitherto  have  outrun  the  most 
nimble  fingers.  According  to  its  in- 


A  very  accurate  balance,  capable  of  weighing 
a  fraction  of  a  pinhead,  now  used  for  counting 
tickets. 

ventor,  Walter  S.  Smith,  Columbus, 
O.,  a  scale  engineer,  the  weighing  de- 
vice excels  the  machine  counter  to  an 
extent  proportionately  even  greater 
than  the  latter  outdid  the  old-fashioned 
finger  and  thumb. 

The  new  ticket  weighing  machine  is 


simply  a  very  finely  adjusted  scale.  It 
will  weigh  a  fraction  of  a  pinhead.  It 
will  actually  weigh  one-fourth  of  a  car 
ticket.  Its  principal  parts  are :  a  re- 
ceptacle for  the  tickets,  a  scale  beam, 
and  a  dial  and  indicator  at  the  top. 
The  indicator  does  the  particularly 
delicate  weighing  after  the  general 
weight  of  the  tickets  is  indicated  on  the 
beam.  One-half  of  a  ticket  will' cause 
the  indicator  to  sway  perceptibly.  The 
face  of  Lhe  dial  shows  the  number  of 
tickets  according  to  their  weight.' 

The  new  device  is  being  used  now 
by  the  Columbus  Railway  &  Light 
Company.  It  can  weigh  and  count  as 
many  as  15,000  tickets  at  a  time,  and 
since  each  ticket  weighs  three  grains, 
more  than  six  pounds  of  tickets  can  be 
counted  in  a  twinkling.  The  company 
collects  about  300,000  a  day.  Formerly, 
seven  clerks  were  employed  to  operate 
seven  counting  machines  to  do  the 
daily  counting.  The  task  then  con- 
sumed five  hours.  In  marked  contrast, 
the  weighing  machine,  according  to  its 
inventor,  does  the  work  in  almost  as 
many  minutes. 

ELECTRIC   STERILIZING 

It  is  reported  from  Holland  that  there 
has  been  invented  there  an  apparatus 
that  sterilizes  milk  by  electric  light.  It 
contains  a  mercury-vapor  lamp,  so  ar- 
ranged that  a  thin  stream  of  milk  may 
be  made  to  flow  over  the  surface  of  it. 
The  ultra-violet  rays  from  the  light 
quickly  destroy  all  bacteria  in  the  milk. 
Demonstrations  were  first  made  with 
water  containing  various  kinds  of  bac- 
teria. The  water  was  purified  in  a  few 
minutes  with  but  slight  increase  of  tem- 
perature. 


TO  everyone  connected  with  the 
telephone  business  in  this  coun- 
try these  words  mean  much  :  "Mr.  Wat- 
son, please  come  here,  I  want  you." 
This  sentence  has  been  made  famous 
on  two  occasions :  the  first,  when  Dr. 
Bell,  the  inventor  of  the  telephone, 
caused  his  voice  to  travel  over  some 
ten  feet  of  wire  and  be  heard  by  his 
associate,  Mr.  Watson,  thereby  proving 
that  the  telephone  was  a  possibility; 
and  again  when  Dr.  Bell  spoke  the 
identical  words  to  Mr.  Watson  over  a 
line  of  3,400  miles  between  New  York 
and  San  Francisco. 

On  January  25th  at  4  o'clock  about 
two  hundred  guests  of  the  American 
Telephone  and  Telegraph  Company 
were  gathered  in  a  room  of  the  tele- 
phone building  in  New  York  to  par- 
ticipate in  the  formal  opening  of  the 
first  trans-continental  line  between 
New  York  and  San  Francisco.  The 
honor  of  being  the  first  person  to  form- 
ally talk  over  the  line  rightly  fell  to 
Dr.  Alexander  Graham  Bell ;  the  lis- 
tener at  the  other  end  of  the  line  being 
none  other  than  his  old-time  associate, 
Mr.  Thomas  A.  Watson. 

"Hello,  Mr.  Watson,  are  you  there?" 
asked  Dr.  Bell.  His  face  broke  out 
into  a  smile  of  unrestrained  happiness 
when  the  voice  of  his  associate  came 
back  over  the  long  spans  of  copper. 
After  Dr.  Bell,  other  distinguished 
guests  spoke  over  the  telephone  line, 
among  them  Mayor  Mitchel  of  New 


York,  who  conversed  with  Mayor 
Rolph,  Jr.,  of  San  Francisco. 

Later,  Dr.  Bell  requested  as  a  matter 
of  sentimental  interest  that  a  duplicate 
of  his  first  telephone  instrument  be 
connected  in  the  trans-continental  cir- 
cuit in  place  of  the  regular  desk  type 
of  telephone  which  he  had  been  using. 
Not  only  was  his  request  complied 
with,  but  connections  were  made 
through  a  small  coil  of  the  wire  which 
the  inventor  had  used  for  telephoning 
his  first  complete  message.  Holding 
the  rather  cumbersome  transmitter  to 
his  mouth,  Dr.  Bell  shouted :  "Mr. 
Watson,  do  you  hear  me  now?"  To  his 
great  amazement  the  reply  was  in  the 
affirmative.  He  had  been  heard  over 
3,400  miles  of  wire,  using  one  of  his 
instruments  of  over  forty  years  ago ! 
No  one  was  more  surprised  than  the 
inventor.  Regarding  his  crude  instru- 
ment with  a  look  of  fondness  and  admi- 
ration, he  remarked  that  the  lines  and 
the  equipment  of  the  present-day  tele- 
phone system  had  reached  a  high  state 
of  perfection  to  permit  of  the  success- 
ful use  of  such  a  crude  instrument  over 
so  great  a  distance. 

The  telephone  is  the  result  of  an  ac- 
cident. If  something  had  not  gone 
wrong  with  one  of  the  telegraphic  in- 
struments with  which  Dr.  Bell  and  Mr. 
Watson  were  experimenting,  it  might 
not  exist  to-day.  Here,  briefly,  is  the 
story : 

It  was  during  the  year  1875  tnat  I)r. 
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Bell,  then  a  young  man  about  twenty- 
seven  years  old,  was  conducting  un- 
ceasing experiments  with  a  system  of 
harmonic  telegraphy;  his  idea  being 
that  over  a  single  telegraph  line  a 
number  of  messages  could  be  sent  sim- 
ultaneously, using  a  number  of  trans- 
mitters sending  as  many  currents  of 
different  periodicity  and,  at  the  receiv- 
ing end,  an  equal  number  of  harmonic 
receivers,  each  being  affected  only  by 
the  current  from  one  of  the  transmit- 
ters. The  harmonic  receivers  consist- 
ed of  an  electro-magnet  over  which 
was  mounted  a  steel  armature  tuned  to 
a  certain  musical  pitch. 

Dr.  Bell  would  spend  hours  at  a  time 
adjusting  the  pitch  of  the  receivers. 
He  was  engaged  at  his  customary  task 
on  the  afternoon  of  June  2,  1875,  in 
the  attic  of  Charles  Williams'  work- 
shop at  109  Court  Street,  Boston.  In 
one  room  were  three  transmitters  of 
three  different  pitches,  three  receivers 
with  springs  tuned  to  the  same  pitches, 
three  signaling  keys  and  a  galvanic 
battery.  In  the  other  room  were  du- 
plicates of  the  receivers.  All  the  in- 
struments were  connected  to  a  short 
line  running  between  both  rooms. 
That  afternoon  Mr.  Watson  was  in  the 
room  with  the  duplicate  receivers. 

While  Dr.  Bell  was  preparing  to 
send  some  signals  he  was  surprised  to 
notice  the  vibrations  of  one  of  the  re- 
ceiver springs,  although  none  of  the 
keys  had  been  pressed.  This  struck 
him  as  being  remarkable  and  he 
pressed  the  receiver  to  his  ear.  To  his 
great  surprise  he  heard  a  faint  twang 
that  had  the  unmistakable  timbre  of 
one  of  the  receiver  springs.  He  heard 
the  twang  several  times  and  then 
rushed  into  the  room  of  his  associate 
to  find  out  what  he  had  done. 

Watson  in  the  meantime  had  been 
having  troubles  of  his  own.  One  of  the 
receiver  springs  had  become  stuck  and 
•he  was  giving  it  some  pretty  vicious 
snaps  when  Dr.  Bell  rushed  in  excited- 
ly. At  a  glance  he  noticed  the  source 
of  the  sound  he  had  heard  at  the  other 
end  of  the  line.  The  sticking  of  the 
spring  had  answered  a  problem  he  had 
long  thought  of — a  means  of  vary- 
ing the  strength  of  an  electrical  cur- 


rent flowing  through  a  circuit  in  ac- 
cordance with  the  fluctuations  of  sound 
waves.  Dr.  Bell  knew  that  if  the  twang 
of  the  spring  could  be  transmitted  over 
the  line,  any  other  sound — even  the  fine 
modulations  of  the  human  voice — 
would  be  heard  over  the  wire  with  the 
proper  apparatus. 

All  afternoon  Dr.  Bell  and  Mr.  Wat- 
son kept  plucking  springs  and  hearing 
the  noise  produced  at  the  other  end  of 
the  line.  In  the  evening  Dr.  Bell  gave 
his  associate  a  sketch  for  the  first 
speaking  telephone.  This  consisted  es- 
sentially of  one  of  the  harmonic  re- 
ceivers with  a  drum  head  attached  to 
the  free  end  of  its  spring. 

The  next  day  the  instrument  was 
ready  for  a  test  and  it  soon  proved  that 
Dr.  Bell's  theory  was  correct.  A  line 
was  strung  between  the  attic  and  the 
third  floor  of  the  building,  since  the 
adjoining  rooms  were  so  close  together 
that  the  shouting  of  Dr.  Bell  could  be 
heard  by  Watson  without  any  appa- 
ratus. Sounds  were  transmitted  over 
the  line  that  day,  although  they  were 
indistinct  and  the  words  could  not  be 
made  out. 

Af1,er  this  test  followed  many  similar 
ones,  interposed  with  many  changes  in 
the  designs  of  the  telephone  apparatus. 
It  was  not  until  the  following  March, 
however,  that  the  first  message  was  re- 
ceived over  a  line  in  its  entirety.  In 
the  meantime  to  avoid  undesirable 
publicity  Dr.  Bell  moved  his  apparatus 
to  a  boarding  house  at  No.  5  Exeter 
Place,  Boston,  in  which  two  rooms 
were  used  on  the  top  floor  for  conduct- 
ing the  experiments.  It  was  during 
the  course  of  an  evening  when  Mr. 
Watson  was  aiding  Dr.  Bell  in  some 
experiments  that  he  heard  the  famous 
sentence  issue  from  the  receiver,  "Mr. 
Watson,  please  come  here,  I  want  you." 
This  was  the  first  entire  sentence  ever 
transmitted  by  telephone — the  first 
logical  proof  of  the  practicability  of 
this  means  of  communication. 

To  mention  even  briefly  the  various 
steps  in  the  development  of  the  tele- 
phone from  that  point  to  the  present 
time  is  impossible  in  so  limited  a  space. 
But  it  is  well  to  bear  in  mind  that  a 
short  time  later  Dr.  Bell  placed  his 


MODERN   MECHANICS 


355 


Route  of  the  Trans-Continental  Telephone  line  from  New  York  to   San  Francisco.     A  sound  requires 
1/15   Second  to   Travel   over  this  Line   of   Approximately   3,400    Miles. 


still  crude  invention  in  the  hands  of 
John  J.  Carty,  now  chief  engineer  of 
the  American  Telephone  and  Telegraph 
Company,  who,  with  the  aid  of  his  vast 
engineering  staff  and  that  of  numerous 
inventors,  brought  the  telephone  to  its 
present  state  of  development.  To-day, 
the  telephone  has  130  parts,  the  trans- 
mitter is  the  73rd  type  devised  and  the 
receiver  the  53rd  since  the  year  1876. 

But  let  us  return  to  the  latest  and 
most  wonderful  telephone  achieve- 
ment, the  trans-continental  telephone 
line. 

The  loading  coil,  the  invention  of 
Professor  Pupin  of  Columbia  Univer- 
sity, has  had  an  important  role  in  the 
development  of  long  distance  tele- 
phony. As  in  the  instance  of  other 
telephone  equipment,  this  idea  was 
taken  over  from  the  inventor  and  con- 
tinually experimented  with  and  im- 
proved upon  by  the  engineers  of  the 
company.  To-day,  the  loading  coil 
usually  measures  about  four  or  five 
inches  in  diameter  as  compared  to  the 


earlier  types  which  were  as  big  as  nail 
kegs.  The  iron  wire  used  in  the  load- 
ing coils  must  be  as  fine  as  a  hair  and 
perfectly  insulated. 

In  the  line  between  New  York  and 
San  Francisco  there  are  3,400  miles  of 
hard  drawn  No.  8  B.  W.  G.  copper 
wire.  There  are  four  such  wires  from 
which  are  derived  two  physical  circuits 
and  one  phantom  circuit.  The  diame- 
ter of  each  wire  is  .165  inch.  The 
weight  of  the  wire  is  870  pounds  per 
circuit  mile,  that  is  to  say,  435  pounds 
per  mile  for  each  wire,  two  wires  being 
required  for  each  circuit.  The  total 
weight  of  one  circuit  of  two  wires  is 
2,960,000  pounds  or  1,480  tons.  In  the 
line  itself  there  are  130,000  poles.  As 
for  the  wire  in  the  loading  coils,  it  is 
of  interest  to  note  that  in  addition  to 
the  6,800  miles  of  hard  drawn  copper 
forming  each  circuit  there  are  13,600 
miles  of  fine  iron  wire  in  the  loading 
coils.  The  voice  travels  over  the  3,400 
miles  of  line  in  i/i5th  second,  or  at  a 
rate  of  56,000  miles  per  second.  - 


'T1  HE  average  man  is  of  the  opinion  that  an  invention  requires  a 
long  and  untiring  period  of  research  on  the  part  of  its  in- 
ventor until  he  discovers  his  original  idea.  This,  however,  is  in 
direct  opposition  to  the  actual  facts  in  most  great  discoveries.  It 
is  often  the  merest  incident  that  will  suggest  a  revolutionizing  in- 
vention. Other  times  it  is  an  accident,  great  or  small,  or  again  it 
may  be  due  to  circumstances. 


Inventing  by  Accident 


By  H.  J.  Grey 


THE  essential  principle  of  the  talk- 
ing-machine was  discovered  by 
Thomas  A.  Edison  as  the  result  of  an 
accident   while   experimenting  with   a 
telephone.    A  needle  had  been  fixed  to 


the  vibrating  disc  of  thin  metal  that 
produced  the  sound,  and  as  a  result  of 
the  vibration  the  needle  was  driven 
into  the  experimenter's  hand.  The  in- 
cident set  the  famous  inventor  think- 
ing, and  a  new  series  of  experiments 
were  devised.  A  roll  of  paper  was 
made  to  rotate  slowly  with  the  needle 
pressing  lightly  upon  it,  while  the  in- 
venter  shouted  "Hello"  into  the  tele- 
phone. On  reversing  the  paper  and 
starting  it  again,  it  answered  a  very 
faint  and  distant  "Hello."  Since  that 
day  enormous  improvements  have  been 
made,  but  the  actual  principle  remains 
the  same. 

Everybody  knows  how  Sir  Isaac 
Newton  was  led  to  discover  the  force 
of  gravity  by  considering  the  fall  of 
an  apple  from  a  tree.  History  does  not 
record,  however,  whether  the  apple  hit 
Sir  Isaac  on  the  head  or  fell  at  this  feet. 

The  incandescent  gas  mantle  that  is 
still  used  in  so  many  thousands  of 
homes,  despite  the  more  recent  electric 


light,  was  also  discovered  accidentally. 

Thirty  years  ago,  Dr.  Carl  von  Wels- 
bach  was  conducting  some  researches 
in  the  color  of  flames  containing  the 
vapors  of  metals  and  chemical  sub- 
stances. Without  any  idea  of  revolu- 
tionizing the  lighting  of  streets  and 
houses,  but  merely  to  get  a  better 
flame  for  his  purpose,  he  soaked  a  piece 
of  cambric  in  a  chemical  solution  and 
supported  it  over  a  flame  of  mixed  gas 
and  air.  The  cambric  burned  away  and 
a  sort  of  delicate  skeleton  of  ash  was 
left  which  glowed  with  a  brilliant 
light.  This  was  the  first  incandescent 
mantle,  and  now  hundreds  of  thousands 
are  sold  every  year. 

In  a  sense,  the  homely  safety  pin,  of 
which  millions  are  in  use  to-day,  was 
the  result  of  chance.  The  inventor  was 


a  poor  man,  tramping  through  the 
country  with  his  wife  and  baby  in 
search  of  work.  The  child  suffered 
much  pain  from  the  long  pins  with 
which  its  clothes  were  fastened,  and 
the  father  thought  he  could  substitute 
a  piece  of  wire  that  would  answer  the 
purpose  as  well  and  be  much  safer. 
And  so,  after  one  or  two  attempts,  he 
bent  a  few  inches  of  wire  into  the  first 
safety  pin  that  was  ever  made. 
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Wireless  telegraphy  is  another  ex- 
ample. Probably  most  people  know 
that  wireless  messages  are  sent  by 
means  of  waves  of  electricity  that 
travel  through  space,  though  they  may 
not  know  just  how  it  is  accomplished. 
Before  this  could  be  done  it  was  nec- 
essary to  know  something  about  these 
electric  waves.  They  were  discov- 
ered by  a  German  scientist  through 
an  unexpected  happening  in  his  labora- 
tory. He  had  two  pieces  of  electrical 
apparatus,  known  as  Leyden  jars, 
which  were  charged  with  electricity. 
One  was  intentionally  discharged,  and 
immediately  the  other  one  across  the 
room  discharged  itself  with  a  sharp 
crack  and  a  brilliant  spark. 

This  set  the  scientist  thinking,  and 
he  concluded  that  there  must  have 
been  some  kind  of  wave,  similar  to 
light  or  sound,  yet  invisible  and  in- 
audible, passing  from  one  jar  to  the 
other.  Of  course,  it  is  a  big  step  from 
this  simple  experiment  to  a  present- 
day  wireless  installation  on  board  a 
huge  ocean  greyhound,  but  it  was  the 
very  first  and  necessary  step  in  the 
discovery  of  wireless  telegraphy. 

Gunpowder,  though  known  to  the 
Chinese  for  centuries,  was  not  im- 
ported into  this  country  from  the  East. 
It  was  discovered  by  the  philosopher 
Bacon  in  the  course  of  searching  for 
the  so-called  philosopher's  stone. 


Thinking  that  this  mythical  substance, 
upon  which  the  alchemists  placed  so 
high  a  value,  might  be  made  from 
nitre,  brimstone  and  charcoal,  a  mix- 
ture of  these  materials  was  made  and 
placed  in  a  crucible  over  a  fire.  Of 
course  it  promptly  exploded,  and  from 
this  accident  came  gunpowder. 

Radium  has  certainly  aroused  great 
interest  since  its  discovery.  It  was  a 
good  many  years  in  being  discovered, 
but  a  lucky  accident  paved  the  way. 


Professor  Becquerel  allowed  some 
crystals  of  a  substance  containing  the 
metal  uranium  to  remain  for  some  time 
on  a  photographic  plate.  The  plate 
was  protected  by  the  usual  black  paper 
envelope  and  no  light  could  have 
reached  it,  yet  on  being  developed  it 
was  found  to  have  taken  an  impression 
of  the  crystals. 

Obviously,  some  invisible  agency 
was  at  work  capable  of  penetrating  the 
black  paper,  and  after  much  patient 
labor  it  was  found  that  not  only  the 
salts  of  uranium  which  photographers 
use  but  several  other  substances  were 
capable  of  producing  a  similar  effect. 
Pitchblende  was  one  of  them,  a  min- 
eral containing  not  only  uranium  but 
the  immensely  valuable  metal  radium 


as  well.  Monsieur  and  Madame  Curie, 
the  distinguished  French  chemists,  dis- 
covered that  the  waste  material  from 
pitchblende,  after  the  uranium  had 
been  extracted,  had  a  still  more  power- 
ful effect  upon  the  sensitive  plate. 
They  finally  succeeded  in  obtaining  a 
small  fraction  of  a  grain  of  radium 
from  a  ton  or  more  of  pitchblende 
waste.  But  that  fraction  of  a  grain 
was  worth  infinitely  more  than  its 
weight  in  gold,  and  led  to  some  of  the 
most  surprising  discoveries  of  modern 
science. 

There  are  perhaps  innumerable  other 
instances  in  which  a  mere  accident  re- 
sulted in  a  great  invention.  In  fact, 
most  great  inventions  are  direct  or  in- 
direct results  of  accidents  or  circum- 
stances, although  in  fairness  to  their 
inventors  it  is  but  right  to  remember 
that  there  often  exists  a  great  gap  be- 
tween the  fundamental  discovery  and 
its  successful  commercial  application — 
a  gap  that  stands  for  months  or  even 
years  of  untiring  experimenting  with,  and 
the  improving  of,  the  original  idea. 


Miner's  Electric   Lamp, 


Printer    for    Wrapping    Paper.          Lamp  Attachment  for  Dry  Cell. 


Recent  and  Improved  Devices 


Miner's  Electric  Lamp 
With  the  dangers  of  fire  damp  ex- 
plosions in  mines  brought  to  our  no- 
tice by  the  many  fatal  accidents  in  re- 
cent years,  it  is  not  strange  that  at 
least  one  concern  has  specialized  in  the 
production  of  miners'  safety  lamps. 
One  of  the  latest  and  most  successful 
products  in  this  field  is  shown  in  the 
accompanying  illustration. 

Not  only  is  this  lamp  absolutely  safe 
in  an  explosive  atmosphere,  but  it  is 
thoroughly  dependable  as  well.  In  a 
recent  test,  the  lamp  and  battery  were 
placed  under  water  and  under  these 
adverse  conditions  the  lamp  was  burned 
continuously  for  twelve  hours.  At  the 
end  of  this  period  no  harmful  effects 
could  be  observed  as  a  result  of  the 
immersion.  From  this  it  is  safe  to 
conclude  that  the  outfit  could  be  used 
with  entire  satisfaction  in  the  wet 
shafts  of  mines. 


Printer  for  Wrapping  Paper 
The  proprietors  of  small  mercantile 
establishments  will  undoubtedly  be  in- 
terested  in  an  automatic  printing  at- 
tachment which  may  be  used  in  connec- 
tion with  the  ordinary  rolls  of  wrap- 
ping paper  to  print  an  advertisement 
as  the  paper  is  taken  from  the  roll. 
A  wooden  roller,  having  the  neces- 


sary type  mounted  upon  its  face,  is 
fastened  by  means  of  a  thumbscrew  on 
the  frame  of  the  paper  roller.  It  is  so 
arranged  that  when  the  paper  is  pulled 
from  the  roll  the  type  roller  passes 
over  its  surface,  leaving  the  desired 
impression. 

Lamp  Attachment  for  Dry  Cell 
Still  another  of  the  various  attach- 
ments for  dry  cells,  converting  the  cell 
into  an  electric  hand  lamp  or  lantern, 
is  seen  illustrated  herewith.  The  at- 
tachment comprises  a  handle  of  wire 
fitted  into  a  clip  of  sheet  metal  that 
springs  around  the  dry  cell  and  which 
carries  a  reflector  containing  a  small 
lamp  bulb.  The  device  is  exceedingly 
low  in  price  and  seems  to  fill  a  long- 
felt  want,  creating  a  new  field  for  the 
standard  size  of  dry  cell  and  placing  a 
practical  hand  lamp  within  the  reach 
of  everyone. 


Auto  Tire  Pump 

A  tire  pump  which  presents  many 
features  of  interest  may  be  seen  illus- 
trated on  opposite  page.  The  pump  is  de- 
signed to  be  fastened  into  the  cap  over 
one  of  the  exhaust  valves  of  the  engine, 
and  not  the  least  interesting  point  in 
connection  with  the  device  is  the  ease 
with  which  it  can  be  set  up  and  re- 
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Auto   Tire   Pump. 


Non-Rewinding   Film   Reel. 


Floor    Finishing    Machine. 


moved.  The  operation  of  the  pump 
piston  is  brought  about  by  the  compres- 
sion in  the  engine  cylinder,  the  ex- 
panding gases  forcing  the  piston  to  the 
end  of  its  cylinder  at  every  stroke  of 
the  engine.  The  entire  absence  of 
mechanism  likely  to  get  out  of  order 
makes  the  device  a  valuable  one  for 
the  rough  and  ready  conditions  of  the 
road. 


Non-Rewinding  Film  Reel. 

Motion  picture  films,  after  having 
been  run  through  the  projecting  ma- 
chine, must  be  rewound  before  they 
can  be  used  for  the  next  performance. 
This  extra  handling  has  always  been  a 
source  of  annoyance  and  expense,  to 
say  nothing  of  the  fire  hazard  involved. 

.In  the  illustration  is  shown  the  ap- 
pearance of  a  new  device  designed  to 
make  this  rewinding  quite  unnecessary. 
In  the  design  of  a  machine  for  this  pur- 
pose, two  problems  had  to  be  solved; 
the  nature  of  the  film  makes  it  unwise 
to  carry  the  band  of  celluloid,  with  its 
delicate  emulsion  face,  over  a  sharp 
turn  and,  owing  to  the  fact  that,  in  a 
device  of  this  nature,  the  film  must  be 
brought  out  from  the  center  of  the  reel 
instead  of  from  the  outside,  the  film 
must  be  unwound  by  some  force  other 
than  that  of  its  own  pull,  since  the 
force  applied  at  the  center  of  the  reel 
has  but  little  power  to  turn  it. 

The  first  condition  is  met  by  a  series 
of  arms  and  guides  that  effectually 
prevent  the  film  from  kinking.  The 


second  is  taken  care  of  in  a  most  in- 
genious manner.  The  outside  face  of 
the  reel  is  stationary,  while  the  inside 
face  and  the  spool  around  which  the 
film  is  rolled  are  removable  and  are 
geared  to  a  small  electric  motor 
through  a  magnetic  clutch.  The  film 
passes  out  of  the  reel  over  a  movable 
roller  which  is  connected  with  a  small 
switch.  When  the  film  becomes  taut, 
the  switch  closes,  the  magnetic  clutch 
is  energized,  and  the  reel  revolved  by 
the  motor,  thus  loosening  the  film. 
When  the  film  becomes  sufficiently 
loose,  the  switch  opens  and  the  reel 
stops  revolving.  Thus  the  film  is  fed 
out  at  precisely  the  correct  rate  of 
speed. 


Floor  Finishing  Machine 

With  the  widespread  introduction  of 
hardwood  floors,  many  machines  for 
automatically  surfacing  the  wood  have 
been  offered  to  workmen  specializing 
in  this  line.  One  of  the  most  substan- 
tial of  these  machines  is  seen  illus- 
trated on  this  page. 

The  device  consists  of  a  truck  body 
carrying  a  motor  and  transmission 
mechanism  which  imparts  motion  to  a 
grinding  and  polishing  head  fitted  to  a 
vertical  shaft.  Instead  of  the  back- 
breaking  task  of  going  over  a  newly 
laid  floor  with  plane  and  sandpaper, 
the  present-day  workman  uses  the  new 
machine  as  one  would  use  the  lawn 
mower,  but  with  far  less  exertion. 
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Safety  Steering  Device. 


Humidifier  for  the  Air. 


Bench   Speed    Lathe. 


Safety  Steering  Device 
The  driver  of  a  light  car  not  equipped 
with  a  worm  steering  gear  knows  what 
a  problem  it  is  to  keep  the  car  in  its 
path  when  passing  over  sandy  or 
muddy  roads,  or  when  one  of  the  front 
wheels  strikes  a  rut  or  chuck  hole.  The 
nervous  tension  is  great  and  at  times 
driving  ceases  to  be  a  pleasure. 

A  device  designed  to  prevent  this 
strain  is  illustrated  above.  The  device 
is  readily  added  to  the  steering  gear 
of  any  light  car  and,  once  in  place,  it  is 
said  to  eliminate  the  vibration  of  the 
steering  wheel  when  traveling  on 
rough  roads,  preventing  skidding  in 
crossing  tracks  and  in  going  through 
sand  or  mud,  and  relieving  the  driver 
of  the  feeling  that  he  must  keep  a 
forced  grip  on  the  wheel.  The  price  of 
the  device  is  so  low  and  it  is  so  easily 
attached  that  there  should  be  a  ready 
field  for  it. 


Humidifier  for  the  Air 
Steam  heat,  while  ideal  from  many 
practical  points  of  view,  has  its  draw- 
backs, and  not  the  least  of  these  is  the 
property  of  drying  out  the  air  in  a 
room  to  the  point  where  the  mucous 
membrane  of  the  throat  begins  to  suf- 
fer. Many  suggestions  have  been  of- 
fered for  effecting  the  proper  supply 
of  moisture  to  steam-heated  air  and, 
while  all  or  nearly  all  may  have  some 
value,  still  it  is  probable  that  none  can 
compare  with  the  specially  designed 
device  shown  in  the  illustration. 


The  humidifier  is  made  of  a  certain 
kind  of  clay,  treated  by  a  special  pro- 
cess which  gives  it  the  porous  quality 
essential  to  its  successful  application 
in  this  connection.  The  device  is  hung 
on  the  steam  radiator  and  filled  with 
water.  The  porous  walls  of  the  con- 
tainer soon  become  saturated  with 
water  and  liberate  the  moisture  con- 
stantly and  in  just  the  proper  quantity 
when  the  heat  is  turned  on. 


Bench  Speed  Lathe 

The  crowning  ambition  of  the  aver- 
age amateur  mechanic  or  experimenter 
is  to  own  a  lathe — perhaps  nothing 
more  than  a  polishing  head  with  an 
improvised  tailstock,  but  still  a  lathe. 
From  the  announcement  of  a  New 
York  manufacturer,  it  may  be  assumed 
that  the  home  craftsman  is  at  last  to 
be  supplied  with  a  thoroughly  practi- 
cal machine  at  a  low  price.  What  is 
more,  the  lathe  is  said  to  be  substan- 
tially built  and  sufficiently  accurate  for 
all  ordinary  work. 

The  lathe  is  made  in  two  sizes,  hav- 
ing an  8-inch  swing  and  distances  of  8 
and  20  inches,  respectively,  between 
centers.  The  lathe  has  practically  all 
of  the  qualifications  of  the  best  types 
of  modern  speed  lathes.  The  spindle 
is  hollow  and  the  opening  through  the 
center  is  5^-inch.  A  full  complement 
of  chucks,  arbors,  saw  tables,  etc.,  can 
be  obtained  and  for  metal  turning,  a 
slide  rest  of  simple  but  effective  design 
is  furnished. 
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Liquid    Fuel    Meter. 


Motorcycle   Sleigh. 


Mechanical   Auto   Horn. 


The  lathe  should  find  a  ready  field 
among  manual  training  schools,  shops, 
tool  rooms,  home  workshops,  etc. 


Liquid  Fuel  Meter 

The  advent  of  the  present-day  gaso- 
line engine,  through  its  cheapness,  sim- 
plicity and  all  around  utility,  has 
proven  such  a  boon  to  the  user  of  port- 
able motive  power  that  the  mere  ques- 
tion of  its  operating  cost,  from  the 
standpoint  of  accurate  measurements, 
has  all  but  been  overlooked.  The  aver- 
age user  of  a  car  or  motor  boat  knows 
roughly  how  many  miles  he  can  travel 
on  a  gallon  of  gasoline,  but  here  the 
matter  rests. 

In  the  illustration  is  shown  a  meter 
designed  especially  for  use  in  connec- 
tion with  gasoline  and  other  engines 
using  liquid  fuel.  The  meter  works  on 
the  principle  of  a  water  meter  and  in 
operation  it  is  exceedingly  sirnple. 
The  mechanism  is  so  designed  that  the 
meter  will  register  correctly  the  con- 
sumption of  fuel  regardless  of  the  rate 
of  flow  or  any  variation  of  pressure. 

The  illustration  shows  a  meter  of 
the  automobile  type;  the  case  contain- 
ing the  mechanism  is  placed  under  the 
floor  of  the  car  while  the  dial  plate  is 
secured  to  the  dashboard  where  it  is 
clearly  visible  at  all  times. 

The  meter  registers  the  consumption 
per  trip,  per  day  or  per  week,  etc.,  ac- 
cordingly as  the  driver  desires.  It  also 
furnishes  a  ready  means  of  comparison 
between  the  efficiencies  of  different  en- 
gines working  under  similar  conditions. 


Motorcycle  Sleigh 

When  there  is  a  light  fall  of  snow 
on  the  ground,  a  motorcycle  may  be 
operated  over  good  roads  without  great 
difficulty,  but  when  the  flakes  come 
down  thick  and  fast  and  continue  to  do 
so  for  days  at  a  time,  the  average  mo- 
torcyclist feels  that  it  is  time  to  put  his 
machine  away  for  the  winter.  An  in- 
genious resident  of  Gait  in  snowy  Can- 
ada has  apparently  solved  the  problem, 
however,  by  adding  runners  to  his 
machine  as  shown  in  the  illustration. 

The  rubber  tires  were  taken  off  the 
front  wheel  of  the  machine  and  off  the 
wheel  of  the  side  car,  and  runners  bolt- 
ed on  the  rims  in  place  of  the  tires. 
The  tire  remains  on  the  rear  wheel  of 
the  machine  for  driving  purposes,  the 
runner  on  the  front  wheel  making  a  rut 
in  which  the  driving  wheel  can  find  a 
grip.  It  is  claimed  that  the  machine 
has  traveled  through  a  foot  of  snow 
without  the  slightest  difficulty. 

Mechanical  Auto  Horn 
An  auto  horn,  mechanically  and  not 
electrically  operated  but  producing  the 
sustained  note  of  an  electric  horn,  has 
recently  made  its  appearance  on  the 
market.  The  novel  feature  of  the  horn 
is  that  it  forms  a  part  of  the  cooling 
fan  on  the  engine.  On  the  front  of  the 
fan  is  secured  a  diaphragm  in  a  suit- 
able casing,  and  the  pressure  of  a  but- 
ton actuating  a  cable  serves  to  bring 
the  diaphragm  into  contact  with  a 
mechanism  that  sets  up  the  vibration 
necessary  to  produce  the  sound. 
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Curtain  Rod  Support 

A  curtain  rod  supported  in  the  manner 
shown  in  the  illustration  may  be  lifted 
off  at  a  moment's  notice  when  it  is  de- 
sired to  take  the  curtains  down.  The  rod 
is  supported  by  three  nails  which  fit  into 


grooves  cut  into  the  end  grain,  as  shown. 
The  rod  is  prepared  by  cutting  it  to  a 
length  that  will  make  it  a  snug  fit  be- 
tween the  door  jambs.  The  slots  are 
then  cut,  two  being  placed  in  one  end 
and  one  in  the  other  end  of  the  rod. 
Headless  nails  are  driven  in  the  door 
jamb  on  either  side  to  take  the  slots  and 
the  support  is  finished. 
Contributed  by 

AUGUST  J.  LOCKER. 


Ground  Glass  Drawing  Boards 

A  sketching  board  for  use  by  the  stu- 
dent or  in  the  drafting  room  in  laying 
out  sketches,  details  and  illustrating  on 
a  large  scale,  is  a  much  desired  conven- 
ience. Similar  in  use  to  the  old-fash- 
ioned slate,  the  ground  glass  drawing 
board,  painted  black  on  one  side,  serves 
this  purpose  admirably. 

In  making  the  sketching  board,  a  fine, 
evenly  ground  surface  should  be  used  to 
work  on  and  the  reverse  side  of  the  glass 
should  be  given  two  or  three  coats  of 
smooth,  black  paint.  The  edges  of  the 
glass  board  should  be  squared  to  permit 
the  use  of  the  T  square  and  triangles. 


Small  slate  pencils  are  the  best  for 
sketching  and  should  be  kept  sharp  by 
means  of  the  ordinary  sandpaper  pad. 
Erasing  is  easily  accomplished  by  the  use 
of  a  damp  sponge  or  cloth,  thus  elim- 
inating the  dust  and  dirt  incident  to  art 
gum  or  other  erasers  used  dry. 

Boards  up  to  two  or  three  feet  square 
need  not  be  mounted,  but  for  larger  sizes 
they  should  be  adequately  supported  in  a 
flat  position.  The  saving  in  paper  for 
the  student,  for  the  school  or  for  the 
drafting  office  is  quite  obvious. 

Contributed  by 

FRANK  H.  JONES. 


To  Start  a  Small  Screw 
To  start  a  small  screw  in  an  inacces- 
sible place,  cut  a  narrow  strip  of  paper, 
pass  the  screw  through  the  center  of  it 
and  hold  the  screw  against  the  blade  of 
the  driver  by  bringing  the  ends  of  the 
paper  around,  as  shown  in  the  illustra- 


faper- 
Jcrewdr/ve, 


tion.     After  the  screw  is  started,  tear 
the  paper  away. 
Contributed  by 

J.  K.  P.,  JR. 


Cement  for  Handle-Bar  Grips 

The  writer  has   found  that  pure  tar 
makes  an  excellent  cement  for  fastening 
the  grips  on  the  handle  bars  of  a  bicycle. 
Contributed  by 

F.  GREY  DALY. 
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Tool  Centering  Device 

The  little  device  shown  in  the  illustra- 
tion will  enable  one  to  quickly  set  the 
lathe  tool  on  the  dead  center.  The  device 
is  merely  a  piece  of  ^2  inch  diameter  stee! 
rod  about  four  inches  long,  centered  at 


either  end  and  milled  down  to  exactly 
half  its  diameter  as  shown  in  the  draw- 
ing. The  rod  is  placed  between  lathe 
centers  and  the  tool  set  to  the  height  of 
the  milled  portion. 
Contributed  by 

JAS.    MclNTYRE. 

Wire  Straightener 
In  the  illustration  may  be  seen  a  de- 
vice for  straightening  wire  that  has  been 
wound  in  a  coil.  The  implement  was 
made  from  an  old  turnbuckle  casting 
having  a  boss  on  either  end.  In  the  sides 
of  the  boss,  holes  were  drilled  and  tapped 
for  the  screws,  D,  which  were  fitted  with 
check  nuts,  C.  In  the  end  of  each  screw 
was  drilled  a  %  inch  hole,  as  shown  in 
the  sketch  below  at  E.  The  turnbuckle 


was  chucked  in  the  lathe  and  the  wire  to 
be  straightened  passed  through  the  spin- 
dle, on  through  the  holes  in  the  screws 
and  held  taut  with  a  clamp  at  A.  The 
screws  were  then  drawn  up  tight  against 
the  wire  and  locked  with  the  check  nuts. 
The  lathe  was  speeded  up  and  the  wire 
drawn  out  as  straight  as  an  arrow. 
Contributed  by 

JAS.    MclNTYRE. 


Substantial  Can  Opener 

A  can  opener  capable  of  doing  heavy 
service  can  be  made  in  the  average  home 
workshop.  The  illustration  shows  the 
construction  clearly.  The  rod  A  is  of 
54  inch  steel,  four  inches  long  and  bent 
as  shown  at  B.  The  end  is  sharpened 
to  a  point.  The  cutter  C  is  of 


« 


steel  54  inch  thick,  ^  inch  wide 
and  one  inch  long,  sharpened  to  a  cut- 
ting edge  at  E.  A  hole  is  drilled  to  pass 
the  54  mcn  r°d  and  in  the  top  of  the 
cutter  another  hole  is  drilled  and  tapped 
for  the  set  screw  D.  A  handle  fitted  to 
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the  end  of  the  rod  completes  the  can 
opener.  In  use,  the  pointed  end  of  the 
rod  is  inserted  through  the  top  of  the 
can,  while  the  cutter,  which  has  been  set 
to  the  desired  radius,  is  carried  around 
with  some  pressure  on  the  handle. 
Contributed  by 

A.  H.  WAYCHOFF. 


Test  for  Bell  Circuit 

In  the  accompanying  diagram  is  shown 
a  simple  test  for  a  bell  circuit.  At  the 
point  where  the  battery  is  to  be  located, 
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assuming  that  the  installation  is  a  new 
one,  the  battery  and  a  bell  are  to  be  con- 
nected in  series.  Then,  successively,  at 
each  point  in  the  circuit  where  a  push 
button  is  to  be  installed,  the  ends  of  the 
wires  are  to  be  twisted  together.  When 
the  last  connection  is  made,  the  bell 
should  ring,  but  if  it  does  not,  it  is  an 
indication  that  there  is  a  broken  wire  at 
some  point  in  the  line.  In  the  event  that 
the  bell  rings  before  the  last  connection 
is  made,  it  signifies  that  a  pair  of  wires 
is  short-circuited,  making  it  necessary  to 
test  out  separately. 
Contributed  by 

J.  A.  RODRIGUEZ. 

A  Durable  Hickey 

It  often  happens  that  the  wireman  on 
the  job  has  nothing  else  but  conduit  pipe 
out  of  which  to  construct  a  pipe  bender, 
or,  to  call  it  by  its  usual  name, 
a  hickey. 

The  thickness  of  the  conduit  wall  is 
much  less  than  that  of  standard  piping 
and  is  not  heavy  enough  for  this  purpose. 
It  usually  breaks  right  at  the  T  wheres 


because   of    the    threading,     it    is    the 
weakest. 

If,  however,  a  wooden  plug  is  driven 
into  the  end  of  the  conduit,  before  the  T 
is  screwed  on,  it  will  be  re-enforced  and 
capable  of  bearing  a  greater  strain.  Care 
must  be  taken  not  to  force  open  the 
seam. 

A  hickey  made  in  this  manner  is  really 
to  be  preferred  to  one  made  of  standard 
piping,  because  it  is  lighter  and  not  so 
awkward  to  handle  and  less  of  a  burden 
to  carry  from  job  to  job. 

Contributed  by 

JOSEPH  GREOGRICH. 


To  Prevent  Corks  from  Sticking 

The  cork  in  a  glue  or  other  bottle  con- 
taining an  adhesive  may  be  prevented 
from  sticking  by  dipping  the  cork  in  melt- 
ed paraffin.  The  stopper  is  at  the  same 
time  rendered  more  fully  airtight. 

Contributed  by 

B.  W.  VERNE. 


Pencil  Holder 

A  pencil  holder  for  the  workbench 
where  pencils  have  a  most  annoying 
tendency  to  hide  away,  can  be  made  from 
a  spool  with  the  end  clipped  off  and  a 


piece  of  spring  steel  inserted  as  shown  in 
the  illustration.  If  the  workman  is  more 
ambitious,  he  can  make  the  holder  out  of 
a  piece  of  square  wooden  stock,  as  shown 
in  the  larger  drawing.  The  holder  is  to 
be  nailed  to  the  wall  above  the  bench. 
Contributed  by 

CLARENCE  H.  ANDERSON. 


A  WRAPPING  MACHINE  FOR  AUTOMOBILE  TIRES 

By  A.  H.  Waychoff 


An  easily  constructed  machine  for 
wrapping  automobile  tires  with  cloth  for 
retreading  is  shown  in  the  accompany- 
ing illustration.  An  examination  of  the 
drawing  will  disclose  the  simplicity  of 
the  device  which  consists  essentially 
of  a  large  central  gear,  A,  carried  by 
three  small  gears,  D,  E  and  F,  which  are 
supported  in  a  suitable  framework  of 


port,  terminating  in  a  friction  pulley,  N, 
resting  against  the  edge  of  the  large  gear 
wheel.  Obviously,  when  the  pulley  /  is 
turned,  the  tire  is  fed  between  the  rollers 
while  the  cloth  wrapper  is  evenly  and 
tightly  wound  as  the  gear  completes  its 
revolution. 

The  illustration   shows   the  construc- 
tion so  clearly  that  but  few  words  of 


wood.  On  the  inner  rim  of  the  large 
gear  is  fastened  a  spool  carrying  the 
cloth  wrapper.  The  tire  is  supported  be- 
tween rollers,  K,  K,  K  and  L,  placed  at 
the  extremities  of  four  wooden  pieces, 
/.  The  roller,  L,  turns  on  a  shaft,  M, 
which  passes  through  the  wooden  sup- 


explanation  are  necessary.  It  may  be 
well  to  call  attention  to  the  fact  that  the 
tire  is  inserted  through  an  opening  made 
by  cutting  a  segment  from  the  large 
gear,  hinging  the  segment  as  shown  at 
CB.  The  wooden  pieces,  //,  may  be 
brought  closer  together  to  grip  the  tire 
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by  tightening  the  screw,  R.  To  facili- 
tate this  adjustment  the  piece  on  the  left 
hand  side  should  preferably  be  supported 
on  a  pivot  rather  than  by  four  nails. 

A  word  on  dimensions  may  be  of  as- 
sistance, although  the  parts  may  be  of 
scrap  material  which  will,  of  course, 
vary  in  size  with  different  builders.  The 
large  wheel,  A,  should  be  at  least  18 
inches  in  diameter  and  it  is  prepared  for 
the  present  use  by  cutting  off  all  the 


spokes  close  to  the  rim.  The  small 
wheels,  D,  E  and  F,  should  be  about  six 
inches  in  diameter  and,  of  course,  of  the 
same  pitch  as  the  large  wheel  in  order 
that  the  teeth  may  mesh.  The  piece  G 
of  the  frame  is  of  4  by  6  inch  oak  about 
4  feet  long.  The  bearing  supports,  H, 
are  of  proportionate  size  and  are  secured 
to  G  by  means  of  substantial  lag  screws. 
The  four  rollers,  K,  K,  K,  L,  are  three 
inches  in  diameter  and  six  inches  long. 


A  Bob-Sleigh  Suggestion 

Bob-sleighs  usually  bought  or  made 
have  the  rear  bob  fastened  to  the  plank, 
as  shown  in  Fig.  I.  This  construction  is 
unsatisfactory,  for  when  the  sleigh  is 
passing  over  uneven  ground,  especially 
when  heavily  loaded,  it  has  no  rocking 
action  and  consequently  great  strain  is 


Novel  Air  Pump 

In  exhausting  vessels  of  air  during 
the  course  of  various  experiments,  it  is 
customary  to  use  either  an  air  pump  or 
an  aspirator.  The  latter  is  composed  of 
two  tubes,  one  within  the  other.  The 
outer  tube  is  connected  with  the  vessel 
to  be  exhausted,  while  through  the  inner 


• •    —  ^^ 


Fig.  3 


occasioned  where  the  sleigh  is  fas- 
tened to  the  plank.  Very  often  the 
bobs  are~broken  at  this  point  because 
it  cannot  give  enough. 

A  much  better  way  to  connect  the 
rear  bob  is  to  put  large,  strong  screw- 
eyes  into  the  upper  and  lower  cross 
pieces,  so  that  an  iron  rod  can  be 
passed  through  all  the  eyes,  as  shown  in 
Fig.  3.  This  allows  the  rod  to  swing 
freely,  as  can  be  seen  from  Fig.  2,  caus- 
ing no  strain.  A  ^  inch  iron  rod  is 
strong  enough,  having  holes  drilled  at  the 
ends  into  which  nails  may  be  put  to  pre- 
vent the  rod  from  slipping  through  the 
eyes,  as  indicated  in  Fig.  4. 

Contributed  by 

E.  C.  SWETMAN. 


f/g.4 


tube  a  flow  of  water  at  comparatively 
high  pressure  is  maintained.  The  vacu- 
um caused  by  the  rush  of  water  past  the 
tube  draws  the  air  from  the  vessel. 

It  is  said  that  the  tension  of  the  water 
vapor  prevents  the  formation  of  a  very 
high  vacuum  with  this  pump.  It  oc- 
curred to  the  writer  that  a  very  high 
vacuum  might  be  produced  merely  by  us- 
ing compressed  air  instead  of  water  in 
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the  aspirator  and  this  theory  has  been 
borne  out  by  a  trial. 
Contributed  by 

JAMES  ASHER. 


An  Electric  Check  Writer 

A  device  for  writing  the  amounts  in 
checks,  drafts  and  other  documents 
wherein  it  is  essential  that  the  amount 


shall  not  be  changed  is  shown  in  the  ac- 
companying illustration.  The  device 
consists  merely  of  an  insulated  electrode, 
a  ground  plate  mounted  on  a  sort  of 
desk,  a  small  spark  coil  and  a  suitable 
battery.  The  secondary  of  the  spark  coil 
is  connected  to  the  electrode  and  the 
ground  plate.  In  use  the  check  is  placed 
upon  the  ground  plate,  the  spark  coil 
started  in  operation  and  the  electrode 
used  as  a  pen  in  writing  the  amount  on 
the  check.  The  figures  appear  in  a  series 
of  charred  perforations  where  the  spark 
has  passed  through  the  paper. 

The  spark  coil  and  battery  are  placed 
in  the  desk  and  a  switch  in  one  corner 
gives  the  operator  the  necessary  means 
of  control.  The  electrode  is  made  by 
passing  a  piece  of  stiff  wire  through  the 
center  of  a  hard  rubber  rod  about  ^ 
inch  in  diameter.  The  connection  be- 
tween the  electrode  and  the  secondary 
of  the  spark  coil  is  made  with  a  piece 
of  high  tension  automobile  cable  in  or- 
der that  the  user  of  the  device  may  be 
protected  from  shock.  The  ground  plate 
need  only  be  large  enough  to  cover  the 
space  required  for  the  writing  on  the 
check  and  in  this  manner  the  operator 
is  afforded  an  additional  protection  as 


it  is  necessary  to  touch  both  the  bare 
point  of  the  electrode  and  the  ground 
plate  at  the  same  time  before  a  shock 
will  be  felt.  If  care  is  taken  to  keep 
the  hands  at  least  y2  inch  from  the 
ground  plate  at  all  times,  there  is  no 
danger  of  shock. 
Contributed  by 

A.  H.  WAYCHOFF. 


To  Crown  a  Belt  Pulley 

Considerable  difficulty  was  experi- 
enced by  the  writer  when  he  attempted 
to  belt  a  small  dynamo  to  the  fly  wheel 
of  the  engine  in  a  motor  boat.  The  flat 
surface  of  the  fly  wheel  caused  the  belt 
to  fly  off  after  two  or  three  revolutions. 
After  some  experimenting  the  fly  wheel 
was  crowned  in  the  following  manner 
and  thereafter  no  trouble  was  experi- 
enced : 

Five  thicknesses  of  ordinary  electri- 
cian's tape  were  wound  around  the  peri- 
phery of  the  fly  wheel  in  a  direction  op- 
posite to  that  in  which  the  wheel  turned, 
crowning  the  surface  as  shown  in  the 
illustration.  The  tape  was  then  thor- 


oughly shellacked  and  when  the  varnish 
had  dried,  the  wheel  was  given  a  test 
which  quickly  proved  the  scheme  to  be 
practicable.  At  the  end  of  the  season  the 
tape  was  found  to  be  but  slightly  worn. 
During  the  entire  run  the  belt  did  not 
once  leave  the  fly  wheel. 
Contributed  by 

L.  PHELPS. 

fl  Have  you  an  idea  ?    Why  not  send  it 
in  to  this  department  ? 
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Chicken  feeder 


Chicken  Feeder 

A  chicken  feeder  that  will  reduce  the 
waste  of  feed  to  a  minimum  is  shown  in 
the  illustration.  The  feeder  is  easily 
constructed  from  the  following  material : 

(A)  i  piece  wood  4"  by  70" 

(A)  i  piece  wood  5"  by  70" 

(B)  2  pieces  wood  8"  by  15" 

(C)  2  pieces  wood  2"  by  20" 

(D)  2  pieces  wood  2"  by  72" 

(E)  36  pieces  lath  ft"  by  il/2"  by  12". 

(F)  i  piece  wood  ft"  by  9"  by  72" 

(G)  i  pair  strap  hinges  2"  wide 
The  first  step  is  to  nail  the  two  pieces 

A  A  together.  The  end  boards,  B,  are 
then  nailed  to  the  trough,  after  which 
the  feet,  C,  and  the  side  rails,  D,  are 
placed  in  position.  The  addition  of  the 
slats,  E,  and  the  cover,  F,  completes  the 
feeder. 

The  feed  is  placed  in  the  trough  and 
the  chickens,  although  a  bit  strange  at 
first,  soon  become  accustomed  to  placing 
their  heads  between  the  slats  to  get  the 
feed.  The  advantage  of  the  feeder  is  that 
it  keeps  the  grain  off  the  ground  where 
it  is  usually  trampled  and  scratched  into 
the  earth,  resulting  in  a  large  percentage 
of  waste  which  is,  of  course,  eliminated 
by  the  feeder. 

Contributed  by 

P.  P.  GOERZEN. 


To  Make  Decalcomania  Transfers 

Designs  may  be  prepared  for  the  de- 
calcomania  transfer  process  by  obtain- 
ing some  gummed  label  paper  from  a 
printer  and  printing  or  lettering  the  de- 
sign on  the  gummed  side.  The  surface 
to  which  the  design  is  to  be  transferred 
is  coated  with  varnish  and  left  to  dry 
until  ''tacky"  when  touched  by  the  finger. 
The  transfer  paper  is  then  pressed  down 
on  the  varnish  and  permitted  to  dry  thor- 
oughly, after  which  the  back  of  the 
gummed  paper  is  moistened  with  water, 
softening  the  gum  and  making  it  possible 
to  pull  the  paper  away,  leaving  the  de- 
sign firmly  affixed  to  the  varnish. 

Contributed  by     A.  H.  WAYCHOFF. 


To  Clean  Mortar  Off  Board 

A  piece  of  wire  netting,  such  as  is  used 
on  screen  doors,  folded  several  times 
around  a  block  and  used  as  one  would 
use  sandpaper,  will  clean  sand,  mortar 
or  other  caked  and  gritty  substances 
off  the  surface  of  a  board  that  is  to  be 
planed  or  otherwise  worked  with  an  edge 
tool.  The  netting  used  in  this  fashion 
is  far  more  efficacious  than  the  coarsest 
sandpaper  and  it  is  less  trying  on  the 
nerves  than  is  a  gritty  piece  of  sandpaper 
rubbed  over  the  mortar. 

Contributed  by  FRED.  W.  MUELLER. 


A  HIGH-POTENTIAL  STORAGE  BATTERY 

By  Ray  Francis  Yates 


Following  is  a  description  of  a  high- 
potential  storage  battery  for  laboratory 
use  recently  designed  by  the  writer.  This 
battery,  when  completed,  presented 
rather  a  neat  appearance  and  proved 
fairly  efficient. 

First,  procure  from  a  chemical  supply 
house  48  test  tubes  measuring  i  inch 
across  the  mouth  and  6  inches  in  length. 
From  oak  cut  six  pieces  26  by  il/2  by 
Y^  inch.  Three  of  the  pieces  are  now 
marked  and  bored  as  shown  in  the 
sketch,  each  strip  containing  16  holes. 
The  remaining  pieces  are  bored  half  way 
through  with  a  ft  inch  bit. 


solution  of  sulphuric  acid  and  water  is 
used  in  the  tubes,  which  may  be  filled 
within  y-i  inch  from  the  top.  The  bat- 
tery is  charged  in  the  ordinary  way  and 
should  deliver  a  pressure  of  approxi- 
mately 10  volts.  The  amperage  is  quite 
small  after  the  initial  charge,  but  in- 
creases as  the  battery  becomes  "sea- 
soned" after  repeated  charging. 

As  a  permanent  fixture  to  the  experi- 
menter's laboratory,  it  can  be  arranged 
on  a  shelf  and  makes  a  very  valuable 
addition.  It  can  be  made  portable  by  ar- 
ranging handles  on  the  end  and  properly 
corking  the  tubes.  A  battery  of  this  type 


%  Holes  half  nay 
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Cabinet 


A  containing  cabinet  is  now  construct- 
ed from  YT.  inch  oak  measuring  overall 
27  inches  in  length,  10  inches  in  height 
and  gl/2  inches  in  width.  Brass  screws 
should  be  used  throughout  the  work  to 
avoid  the  corrosive  effect  of  the  battery 
solution.  The  interior  of  the  cabinet 
should  be  coated  with  lampblack  or  a 
similar  acid  resistant. 

Cut  from  sheet  lead  48  strips  9/16  by 
12  inches  and  bend  as  shown  in  the  draw- 
ing. The  strips  are  placed  in  the  tubes 
and  the  racks  screwed  into  place.  The 
outside  of  the  cabinet  is  stained  mission 
and  two  polished  brass  terminals  mount- 
ed on  the  top  with  leads  connected  to 
them  from  one  pole  of  the  first  and  last 
tube.  A  fuse-block  may  be  placed  in  the 
interior  if  desired.  The  usual  battery 


can  be  constructed  for  any  voltage-  de- 
sired by  merely  increasing  or  decreasing 
the  number  of  tubes. 


Spacing  Center  Punch 

At  times  it  is  necessary  to  drill  a  num- 
ber of  holes  a  certain  fixed  distance 
apart  and  it  is  usual  first  to  lay  them  out 
with  a  pair  of  dividers  and  then  to  mark 
the  place  for  the  drill  with  a  prick 
punch.  The  spacing  center  punch  shown 
in  the  illustration  will  save  considerable 
time  on  a  job  of  this  kind,  as  it  does  both 
punching  and  laying  out  at  one  opera- 
tion. 

The  simple  addition  of  the  spacing 
pointer  to  a  punch  of  the  ordinary  va- 
riety makes  the  device.  The  punch  hav- 
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A  Clarifier  for  Phonographs 

This   little   device,   if   inserted   ! 


ing  been  made  or  bought,  is  placed  in  the 
milling  machine  and  a  cut  taken  at  A, 
Fig.  2.  This  forms  a  seat  for  the  spac- 
ing arm  B,  which  is  filed  up  from  a  piece 
of  Stubb  steel.  In  the  end  of  B  is  a  hole 
to  take  the  coiled  spring  which  forms  a 
cushion  for  the  pointed  plunger  E.  The 
spring  is  retained  in  the  hole  by  means 
of  the  pin,  F.  The  spacing  arm,  B,  is  to 
be  hardened  and  then  drawn  to  a  ?pring 
temper  after  all  the  operations  have  been 
completed. 

In  use,  the  thumb  screw  C  enables  the 
operator  to  place  the  spacing  point  E  at 
the  required  distance  from  the  tip  of  the 
punch  and  when  the  latter  is  driven  into 
the  metal,  the  spacing  point  enters  the 
hole  against  the  pressure  of  the  spring. 
After  the  first  hole  is  spotted,  the  spac- 
ing point  is  placed  in  that  hole  ready 
for  the  next  blow  to  be  struck. 

Contributed  by 

JAS.    MclNTYRE. 

Wing  Set  Screw 

Wing  set  screws  which  may  be  used 
for  a  number  of  purposes  such  as  re- 
placing   the    lost    set 
screw    of    a    binding 
post,     etc.,     may    be 
made    from    the    zinc 
terminal  of  a  dry  cell. 
The    terminal    is    re- 
moved  from  the  cell 
and  a  piece  of  brass, 
cut   to   the   shape 
shown  in  the  illustra- 
tion, is  inserted  in  the  slot  and  soldered. 
Contributed  by 

FRANCIS  W.  NUNENMACHER. 


horn  of  a  phonograph, 
sound  much 
clearer,  e  1  i  m- 
inating  the  dis- 
a  g  re  cable 
scratch  to  a 
large  extent. 
To  make  the 
device,  pro- 
vide a  disc  of 
hard  wood 
about  two 
inches  in  di- 
ameter and  YT. 
inch  thick. 


will 


in 
make 


the 
the 


Place  a  rubber  band  around  the  disc  and 
then  drill  a  row  of  y%  inch  holes  around 
the  edge  as  shown  in  the  illustration.  In 
each  hole  insert  a  piece  of  brass  tubing, 
starting  with  a  piece  one  inch  long  and 
making  each  succeeding  piece  ^  inch 
longer  until  five  pieces  are  in  place. 
Then  start  with  another  one  inch  piece 
in  the  opposite  half  of  the  disc  and  con- 
tinue as  before.  When  finished,  the  de- 
vice is  pushed  down  inside  the  horn,  the 
rubber  band  on  the  edge  of  the  disc  hold- 
ing it  in  place. 
Contributed  by 

A.  H.  WAYCHOFF. 


Marking  Gauge  for  Siding 
A  marking  gauge  which  insures  an  ac- 
curate fit  in  the  corners  when  putting  the 
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siding  on  a  house,  is  readily  made  by  the 
carpenter.  A  piece  of  wood  is  cut  as 
shown  in  Fig.  i,  which  shows  the  utter 
simplicity  of  the  device.  In  use,  the  parts 
marked  A  and  B  rest  against  the  upright 
corner  board  of  the  house,  allowing  the 
piece  of  siding  to  be  cut  to  pass  through 
the  open  part  C,  as  in  Fig.  2.  The  piece 
is  then  marked  with  pencil  or  knife. 
Contributed  by 

L.   G.    BURNAND. 


To  Hold  Door  Open 
To  hold  open  a  swinging  door,  it  is 
suggested  that  a  wire  be  bent  in  the 
shape  shown  in  the  illustration,  fastened 
to  a  cord,  and  the  latter  secured  to  the 
floor.  When  the  wire  is  slipped  over  the 
edge  of  the  door  it  will  not  deface  the 
woodwork,  and  when  the  door  is  closed 


the  wire  will  be  quite  inconspicuous  on 
the  floor. 

Contributed  by 

FRANK  PHILIPPI. 


Smoothing  a  Scored  Cylinder 

The  scored  cylinders  of  motorcycle  en- 
gines can  be  made  smooth  by  means  of 
a  properly  constructed  emery  mandrel  in 
the  hands  of  a  careful  workman.  The 
mandrel  shown  in  the  illustration  is 
quickly  and  easily  made,  and  in  use  it 
will  be  found  quite  satisfactory. 

The  mandrel  is  made  by  turning  up  a 
cylinder  of  wood  somewhat  smaller  in 
diameter  than  the  bore  of  the  engine  cyl- 
inder. The  cylinder  of  wood  is  made  in 
halves  which  are  held  together  on  the 
arbor  by  pinch  dogs.  Over  each  half  of 
the  cylinder  is  placed  a  sheet  of  fine  em- 
ery cloth,  the  edges  being  glued  down  in- 
side the  joint  between  the  halves  of  the 
cylinder.  The  mandrel  is  mounted  in  the 


lathe  and  revolved  at  high  speed  with 
the  engine  cylinder  slipped  over  it  and 
kept  in  motion  constantly  with  the  hands 
to  prevent  flat  places  from  forming.  The 


mandrel  should  be  kept  liberally  supplied 
with  oil  to  prevent  the  emery  from 
scratching. 

When  the  cylinder  has  been  smoothed 
sufficiently,  the  oil  and  emery  should  be 
thoroughly  cleaned  out  with  gasoline  be- 
fore the  cylinder  is  replaced  on  the  en- 
gine. When  the  emery  has  worn  off  the 
cloth,  it  is  only  necessary  to  add  a  sprink- 
ling of  emery  powder  with  oil  as  the  cloth 
need  not  be  renewed  until  it  has  become 
abraded. 

Contributed  by 

CLARENCE  H.  ANDERSON. 


Stove  Pipe  Holder 

A  suggestion  for  holding  stove  pipes 
is  given  herewith.  The  aim  is  to  dis- 
pense with  the  usual  wire  and  to  put  in 


Fig  2 


fiql 


its  place  a  holder  that  is  neater  and 
stronger.  The  holder  is  merely  a  piece 
of  stove  pipe  iron  cut  to  the  shape  indi- 
cated in  Fig.  i  and  having  the  holes  as 
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Pep  cock 


'pipe 


end 


shown  in  the  drawing.  Fig.  2,  shows  the 
method  of  fastening  the  holder  to  a  man- 
telpiece; obviously,  by  bending  over  the 
end  containing  the  nail  holes,  the  support 
may  be  fastened  directly  to  the  wall. 
Contributed  by 

•  H.  DROBE. 

Automatically      Priming     a      Marine 
Engine 

A  great  deal  of  time  may  be  saved  in 
priming  a  marine  engine  of  three  or  more 
cylinders  by  attaching  the  simple  priming 
device  here  described  and  illustrated. 

To  begin 
with,  an  arm 
made  of  brass 
rod  is  soldered 
to  the  handle 
of  each  prim- 
ing cup,  and  is 
bent  a  t  right 
angles  one  inch 
from  the  end, 
A  n  operating 
lever  is  made 
of  a  strip  of  brass  one  inch  wide 
and  long  enough  to  extend  about 
six  inches  beyond  the  end  of  the 
engine  from  which  it  is  to  be  operated. 
Four  notches  are  cut  in  this  lever  to  a 
depth  of  24  mcn  and  are  made  wide 
enough  to  easily  slip  over  the  ends  of  the 
arms.  A  piece  of  small  copper  tubing 
extending  the  length  of  the  engine  direct- 
ly over  the  priming  cups  forms  the  feed 
pipe  for  the  priming  fluid.  The  end  is 
bent  at  right  angles  and  extends  upwards 
to  form  a  vent.  A  small  can  with  a 
screw  cap  is  fastened  to  the  operating  end 
of  the  engine  with  wire,  and  into  the 
bottom  of  this  is  soldered  a  petcock  into 
which  is  soldered  one  end  of  the  copper 
tubing.  A  V-shaped  notch  is  filed  in  the 
under  side  of  the  tubing  directly  above 
each  cup.  Another  arm  is  bent  as  shown 
and  soldered  to  the  handle  of  the  pet- 
cock.  With  all  the  priming  cups  open, 
the  place  where  the  petcock  arm  crosses 
the  operating  arm  is  marked,  and  a  bolt 
is  inserted  in  the  lever  at  that  place.  The 
petcock  arm  is  then  connected  with  the 
priming  cup  on  the  first  cylinder  by  a 
spring,  and  is  kept  in  position  by  an  ex- 
tension of  the  arm  which  comes  in  con- 


Vent 


tact  with  the  bottom  of  the  can,  as  shown. 
As  the  lever  is  pulled  back,  the  cups  are 
opened,  thus  relieving  any  compression 
left  in  the  cylinders;  when  the  lever  is 
pulled  back  as  far  as  it  can  go,  the  arms 
are  reversed  and  the  cups  are  closed. 
During  this  second  step  the  bolt  in  the 
lever  comes  in  contact  with  the  petcock 
arm,  thus  opening  the  valve  and  causing 
the  primer  to  flow  into  the  feed  pipe 
and  into  the  cups.  When  the  cups  are 
full  the  lever  is  pushed  forward,  the 
spring  causes  the  petcock  arm  to  resume 
its  normal  position  and  the  gasoline  is  cut 
off.  The  pri- 
mer runs  into 
the  cylinders 
through  the 
re-opened  cups 
after  which 
they  are 
closed.  Any 
one  of  the 
cups  may  be 
opened  in  the 
usual  way  as 
each  arm  will  independently  slip  out  of 
its  notch,  or  all  the  cups  may  be  opened 
with  the  lever  without  causing  the  gaso- 
line to  flow  into  the  feed  pipe. 
Contributed  by 

H.  H.  RAYMOND. 

Bending  Brass  Tubing 

To  bend  brass  or  copper  tubing  with- 
out kinking  or  buckling  the  walls,  fill  the 
pipe  with  melted  rosin  and  allow  to  cool 
before  making  the  bend.  When  the  lat- 
ter operation  has  been  completed,  the 
rosin  may  be  melted  out  by  heating  the 
tubing  slightly  over  a  Bunsen  flame. 

Contributed  by 

JACK  POPPELE,  JR. 

Handy  Tap  Wrench 

When  tapping  a  hole  in  an  inaccessible 
place  such  as  close  to  a  shoulder,  it  is 
sometimes  out  of  the  question  to  use  an 
ordinary  tap  wrench.  A  wrench  with  a 
square  hole  in  the  end  is  the  usual  re- 
sort. In  the  illustration  is  shown  an  ad- 
justable wrench  of  this  type.  It  is  made 
from  a  piece  of  flat,  cold  rolled  steel. 
Y2  inch  thick,  one  inch  wide  and  about 
four  inches  long,  shaped  as  shown  in  the 
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sketch  and  tapped  for  a  ^  inch  headless 
setscrew.  Owing  to  the  notch  cut  in  thi 
end  of  the  setscrew,  it  is  obviously  neces- 
sary to  turn  the  latter  to  approximately 
the  required  distance  before  inserting  the 
tap. 

Contributed  by 

AL.  MORRISON. 


Hack  Saw  Lubricant 

The  writer  has  found  that  a  lubricant 
composed  of  two  parts  tallow  and  one 
part  graphite  makes  a  hack  saw  cut  fast- 
er and  "sweeter."  The  lubricant  is  of 
great  assistance  in  parting  a  stubborn 
piece  of  steel. 

Contributed  by 

DANIEL  W.  SANDERSON. 


Alcohol  Lamp  for  Soldering  Iron 
A  handy  heater  for  small  soldering 
irons  may  be  made  from  an  old  shoe 
polish  tin.  The  cover  of  the  can  is  drilled 
or  punched  with  a  double  row  of  holes 
and  a  support  of  heavy  sheet  metal  is  af- 
fixed as  shown  in  the  illustration.  The 
can  is  filled  with  cotton  waste  and  the 
latter  saturated  with  alcohol.  The  cover 
is  replaced  and  a  lighted  match  held  over 
the  holes.  The  lamp  will  burn  with  a 
hot  blue  flame  and  a  soldering  iron 
placed  on  the  holder  will  be  heated  quick- 
ly. If  the  heater  is  to  be  used  in  a 
drafty  place — near  an  open  window  dur- 
ing hot  weather,  for  instance — a  hood 


may  be  bent  up  from  tin  and  secured 
over  the  lamp. 
Contributed  by 

R.  N. 

A  Broom  Holder 

A  holder  to  keep  the  broom  from  slid- 
ing from  the  wall  to  the  floor  can  be 
made  with  little  effort.  The  device  serves 
the  additional  purpose  of  offering  an  in- 
centive to  keep  the  broom  in  one  place 


ri 


where  it  can  be  found  when  wanted.  The 
illustration  shows  the  construction  clear- 
ly and  no  further  explanation  is  neces- 
sary. 

Contributed  by 

RUBEN  ANDEREGG. 


Handy  Wrench  for  Lathe 
In  the  illustration  is  shown  a  design 
for  a  very  handy  tool  for  use  on  a  lathe. 
The  wrench  is  made  from  a  piece  of  % 
inch  cold  rolled  steel,  i}4  inches  wide 
and  of  proportionate  length.  The  slots 
at  the  right  hand  end  may  be  made  to 
fit  tool  holders,  the  slots  being  cut  at  an 


a  §3  a 


*3 


angle  to  facilitate  reaching  the  tool.  The 
space  between  is  sharpened  to  a  screw- 
driver wedge.  The  three  openings  in  the 
center  of  the  tool  are  for  different  sizes 
of  taps  and  reamers,  while  the  remain- 
ing slots  are  to  fit  the  dogs  used  on  the 
lathe. 

Contributed  by 

CLARENCE  H.  ANDERSON. 


ff  Don't  fail  to  read  the  announcement 
appearing  on  page  289. 
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Foot  Power  Emery  Grinder 
An  emery  grinder  suitable  for  the  ama- 
teur mechanic,  the  handy  man  or  the 
small  shop  or  farm  where  there  is  no 
other  means  of  power,  can  be  easily  and 
cheaply  built  from  an  old  bicycle. 


the  writer  for  sharpening  cold  chisels, 
drills,  plane  irons,  carpenter  tools,  kitch- 
en knives,  garden  hoes  and  shovels,  a'xes, 
etc.,  and  is  a  big  saving  on  files  for 
rough  riling. 

The  total  money  cost  was  $2.00  for  the 
emery  wheel  and  polishing  head. 
The  bicycle  was  one  that  was 
discarded  and  the  few  pieces  of 
lumber,  bolts,  screws,  nails  and 
paint  were  picked  up  about  the 
house. 

Contributed  by 

J.  HOECK. 


To  build  the  grinder  a  chainless  bicycle 
without  a  coaster  brake  is  preferable,  al- 
though a  •  chain  bicycle  could  be  used 
with  a  guard  over  the  chain  and  sprock- 
ets. The  front  forks  and  handle  bars 
and  the  rear  tire  are  removed  and  the 
seat  post  turned  backward.  Wooden 
legs  are  carefully  fitted  and  bolted  to  the 
frame.  The  tall  (now  front)  legs  are 
fitted  with  horizontal  supports  and  the 
table  screwed  or  nailed  on. 

The  stand  is  a  small  polishing  head, 
procurable  at  most  city  hardware  stores, 
and  the  emery  wheel  is  ^  by  6  inches 
and  rather  coarser  than  those  furnished 
with  small  hand  grinders.  In  the  ma- 
chine built  by  the  writer  the  flanges  of 
the  polishing  head  were  only  one  inch 
in  diameter  and  the  hole  in  the  emery 
wheel  one  inch,  but  a  snugly  fitting  wood- 
en bushing  was  turned  up  from  an  empty 
thread  spool  and  the  flanges  were  en- 
larged by  putting  a  two-inch  washer  on 
each  side  of  the  emery  wheel. 

The  belt  is  a  heavy  cotton  line  spliced 
together  to  fit  taut. 

A  tool  rest  is  built  from  ^  inch  board 
and  held  in  position  by  a  small  screw 
clamp. 

The  grinder  is  used  almost  daily  by 


Sharpening  Scissors 

A  pair  of  scissors  may  be 
sharpened  by  drawing  the  blades 
over  the  surface  of  a- glass  bot- 
tle just  as  though  the  bottle  were 
being  cut.  If  this  operation  is 
repeated  several  times,  the  scis- 
sors will  be  given  a  good  cutting 
edge. 
Contributed  by  H.  DROBE. 


A  Coat  Hanger  for  the  Workshop 

A  coat  hanger  that  will  prove  a  boon 
to  the  workman  in 
the  shop,  keeping 
the  clothes  well  up 
and  out  of  the  way, 
can  be  made  by  taper- 
ing a  piece  of  wooden 
strip  about  three  feet 
long,  boring  a  hole  in 
the  end  and  securing 
a  coat  hook  near 
the  hole.  A  nail  is 
driven  in  the  wall 
about  8  or  9  feet 
from  the  floor  and 
above  the  workman's 
bench.  On  this  nail 
the  hanger  can  be 
placed  without  the 
necessity  of  climbing 
up  on  the  bench. 

Contributed  by 


L.  G.  BURNAND. 

fl  One  dollar  will  be  paid  for  every 
idea  accepted  and  published  in  this  de- 
partment. 


FINDING  THE  FOCUS  OF  A  LENS 


By  H.  J.  Gray 


It  is  often  a  matter  of  importance  to 
know  the  exact  "focus"  or  "focal  length" 
of  a  given  lens.  This  applies  particu- 
larly to  those  who  use  lenses  in  the  con- 
struction of  cameras,  enlarging  appa- 
ratus, or  any  other  appliance  for  optical 
or  photographic  purposes. 

Any  lens  that  is  thicker  at  the  center 
than  at  the  edge 
will  throw  an 
image  of  an  ob- 
ject  upon  a 
screen,  and  will 
bring  parallel 


rays  of  light  to- 
gether so  as  to 
meet  in  a  single 
point  of  focus. 
Such  lenses  are 
termed  convex 
lenses.  They 
may  be  convex  on  both  sides,  or  one 
side  may  be  flat  or  even  concave,  but  so 
long  as  the  thickness  is  greatest  in  the 
middle  they  all  behave  in  the  same  man- 
ner. The  image  or  likeness  of  an  object 
produced  by  a  convex  lens  is  called  a 
"real  image"  because  it  can  be  thrown 
on  a  screen.  Concave  lenses,  which  have 
their  thinnest  part  in  the  center,  pro- 
duce an  image  which  is  called  a  "virtual 
image"  because  it  can  only  be  seen  as  if 
apparently  floating  in  the  air  and  cannot 
be  projected  on  a  screen.  The  former 
type  is  by  far  the  most  common  and  it 
is  with  this  form  of  lens  that  we  have 
to  deal  in  the  present  article. 

In  the  illustration  A  represents  a  long, 
flat  rule  divided  into  inches  and  tenths 
of  an  inch.  A  white  cardboard  screen, 
B,  is  supported  in  a  vertical  position 
above  this  rule  in  any  convenient  man- 
ner, as  well  as  a  piece  of  perforated  card- 
board, C,  with  a  lens  fixed  over  t'he  hole 
by  means  of  wax  or  glue,  or  gripped  by 
rubber  bands,  while  a  third  sheet  of 
cardboard,  D,  with  a  narrow  slit  cut  in 
it  at  the  same  height  as  the  lens,  is  placed 
at  the  end  of  the  rule.  This  forms  the 
object  which  is  illuminated  by  a  candle 


placed  behind  it.  If  B  and  D  are  fixed, 
and  C  is  moved  to  and  fro  until  a  posi- 
tion is  found  in  which  a  sharp  image  of 
the  slit  is  thrown  upon  the  screen,  it  will 
be  possible  to  find  the  focal  length  of 
the  lens  by  a  very  simple  calculation. 

Suppose  the  distance  between  the  lens 
and  the  slit,  or  object,  is  2  inches,  and 
between  the  lens 
and  the  screen  5 
inches.  If  we 
write  u  for  the 
first  distance, 
and  v  for  the 
second,  r  e  p  r  e- 
senting  the  fo- 
cus by  /,  then 
we  have 


i         i         i 

-  +  -  =  - 

U  V  f 


That 


And  if  —  —  — ,  then  f  —  — ,  or  approxi- 

f         10  7 

mately  1.43  inches. 

The  calculation  is  more  conveniently 
made,  however,  as  follows : 

Using  the  same  letters  to  signify  the 
above  or  any  other  distances  found  by 
experiment, 

uXv 

. £ 

u  +  v 
In  the  above  example  this  will  be : 

2  X  5 

=  approximately   1.43   inches. 

2  +  5 

In  practice,   one   decimal   point  will  be 
found  sufficient. 

A  yard  stick  may  be  used  as  the  scale, 
fixed  vertically  along  a  plank  which 
serves  as  a  baseboard.  The  cardboard 
screens  should  be  stiffened  with  thin 
wood  at  the  back  and  can  easily  be  made 
to  slide  along  the  scale  by  fixing  them  to 
small  blocks  of  wood  slotted  underneath. 
A  large  hole  should  be  made  in  the  wood- 
en holder  that  is  to  carry  the  lens.  Sepa- 
rate cardboard  screens  that  have  holes 
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of  different  sizes  can  be  provided,  and 
these  are  held  in  position  by  means  of 
a  rubber  band  at  each  end. 

The  slit  which  forms  the  object  is  best 
made  in  thin  brass  fixed  over  a  larger 
aperture  in  the  cardboard.  Strictly 
speaking,  distances  between  screen  and 
object  should  be  measured  from  the  opti- 
cal center  of  the  lens,  not  from  the  sur- 


face of  the  glass.  However,  as  the  thick- 
ness of  a  lens  is  usually  a  very  small 
fraction  of  its  focal  length,  except  in 
the  case  of  very  short  focus  lenses,  the 
error  due  to  neglecting  this  point  is 
scarcely  appreciable.  For  most  purposes 
it  is  quite  sufficient  to  know  the  focal 
length  of  a  lens  to  within  a  tenth  of  an 
inch. 


To  Unscrew  a  Fountain  Pen 

To  unscrew  a  fountain  pen  that  has 
become  firmly 
stuck  to- 
gether, wind  a 
rubber  band 
around  the 
neck  several 
times,  keeping 
it  tightly 
stretched 
while  winding. 
The  rubber 
will  provide  a 
grip  that  en- 
ables the  user 

to     unscrew    the    pen    with    but    little 
difficulty. 

Contributed  by 

W.  F.  SCHAPHORST. 

To  Remove  a  Rusted  Bolt 

To  remove  a  bolt  that  has  rusted  in 
place,  a  drill  may  be  run  through  the 

head  un- 
til the 
shank  i  s 
r  e  ached, 
after 
which 
the  b  o  1 1 


c  a  n   be 
driven 


out.     Obviously,  the  drill  should  be  of 
the  same  size  or  a  little  larger  in  diam- 
eter than  the  shank  of  the  screw. 
Contributed  by 

M.  L.  MEYERS. 


greatly  assist  in  making  a  uniform  im- 
pression. If  this  cushion  is  used,  it  is  not 
necessary  to  strike  so  heavy  a  blow  with 
the  stamp. 

Contributed  by 

RUSSELL  WALDO. 


A  Simple  Chemical  Glow  Lamp 

A  phosphorescent  glow  lamp  may  be 
made  by  placing  a  piece  of  yellow  phos- 
phorus in  a 
bottle  and 
then  pouring 
over  the  phos- 
phorus a  small 
quantity  of  ol- 
ive oil  heated 
to  the  boiling 
point.  A  cork 
placed  in  the 
bottle  com- 
pletes the 
lamp.  To  op- 
erate the  lamp 
it  is  .necessary 
to  remove  the 
cork  letting  in 
a  small  quantity  of  air.  The  phosphorus 
will  glow  brightly  for  some  time,  giv- 
ing off  sufficient  light  to  enable  one  to 
find  a  keyhole  or  switch  in  the  dark.  The 
glow  seems  to  fill  the  entire  bottle. 

Contributed  by 

R.  N. 


Cushion  for  Rubber  Stamp 
When  using  a  rubber  stamp,  a  piece 
of   felt   placed   beneath   the   paper   will 


fl  Remember,  the  April  issue  of  this 
magazine  will  appear  under  the  new 
title  THE  WORLD'S  ADVANCE.  Read  the 
announcement  on  page  289  of  this 
number. 


Students 
Cnemical 

*  Outfit  * 


E  •  Swetman 


MANY  students  for  whom  chemistry 
has  a  special  attraction  are  de- 
prived of  the  pleasure  of  actually  doing 
experiments  because  they  have  not  ac- 
cess to  a  laboratory.  The  importance  of 
experimenting  while  one  is  studying 
chemistry  can  hardly  be  over-estimated, 
for  nothing  can  develop  the  powers  of 
observation  and  reasoning  more  readily 
than  the  study  of  the  reactions  that  take 
place  before  one's  eyes.  Experiments 
even  of  a  simple  nature  are  interesting 
and  instructive,  and  serve  as  an  aid  to 
remembering  otherwise  vague  reactions 
that  would  be  soon  forgotten. 


With  very  little  expense  the  chemical 
outfit  to  be  described  can  be  set  up,  and 
it  is  amply  serviceable  to  enable  one  to 
study  all  the  reactions  necessary  for  or- 
dinary qualitative  analysis.  The  writer 
had  available  one  corner  of  a  room,  and 
it  was  accordingly  necessary  to  set  up  a 
very  compact  outfit. 

To  begin  with,  a  table  at  least  three  feet 
long  is  necessary.  This  is  best  covered 
with  a  sheet  of  moderately  thick  glass, 
for  glass  can  always  be  kept  clean  and  it 
is  impervious  to  the  action  of  chemicals 
used.  On  the  table  and  against  the  wall 
stands  the  reagent  case,  which  takes 


Dimensioned  Sketch  of  a  Case  for  Holding  the  Bottles  of  Chemical*.     Shelves  Built  in  this  Manner 
Facilitate  the  Transportation  of  the  Outfit. 
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most  suitably  the  form  shown  in  the  il- 
lustration. The  frame  of  the  case  is 
made  of  half-inch  material,  while  quar- 
ter-inch stock  is  used  for  the  shelves  and 
sides.  It  is  provided,  of  course,  with 
hinges,  a  lock  and  brass  handles,  and 
when  closed  presents  a  very  neat  appear- 
ance if  properly  finished.  It  has  the  de- 
sirable feature  of  being  portable.  The 
advantages  of  a  case,  such  as  is  illus- 
trated, over  a  set  of  open  shelves  on  the 
wall,  are  that  it  can  be  closed  and  locked 
when  not  in  use,  thus  keeping  out  dust 
and  light,  as  well  as  possible  meddlers. 
Furthermore,  it  is  quite  as  portable  as  an 
ordinary  suit-case.  The  dimensions  giv- 
en in  the  diagram  were  found  most  suit- 


A  "Waterworks"  System  to  be  Used  by  Experi- 
menters who  do  not  have  Access  to  Sunning 
Water. 


able,  but  can  be  altered  for  other  needs. 
This  case  will  hold  all  the  chemicals  re- 
quired. 

Reagents  are  usually  bought  as  solids, 
and  the  solutions  made  therefrom  as  re- 
quired. One  side  of  the  case  is  reserved 
for  all  the  solid  reagents;  four  dozen 
salt  bottles  of  one  or  two  ounce  size  be- 
ing easily  accommodated.  A  one-ounce 
bottle  contains  quite  enough  of  a  salt 
to  make  all  the  solution  necessary  for  a 
course  of  experiments.  For  instance,  a 
molar-tenth  solution  of  cobalt  chloride  i.<v 
all  that  is  required,  and  an  ounce  of  this 
salt  in  solid  form  will  make  considerably 
more  than  two  litres  of  solution  of  this 
strength.  The  writer  procured,  how- 
ever, three  dozen  one-ounce  salt  bottles 
and  one  dozen  of  two  ounces  capacity ; 
the  larger  ones  being  used  for  the  com- 
mon salts,  such  as  of  copper,  iron,  am- 
monium, etc.,  which  may  be  used  a  great 
deal.  Square  salt  bottles  with  aluminum 
tops  are  perhaps  the  best,  for  when  these 
are  returned  to  the  shelves  after  use  the 
labels  are  more  easily  kept  uniformly  in 
front  than  in  the  case  of  round  bottles, 
which  is  quite  obvious. 

The  other  half  of  the  case  accommo- 
dates the  solutions,  which  are  kept  in 
glass  stoppered  bottles  of  four-  and  two- 
ounce  capacity.  The  four-ounce  bottles 
are  used  for  the  acids,  two  for  each 
acid,  to  contain  them  both  in  dilute  and 
in  concentrated  form.  Similar  bottles 
are  supplied  for  the  hydroxides  of  sodi- 
um and  ammonium,  ammonium  sulphide, 
ether-alcohol,  bromine  water,  milk  of 
barium  carbonate, — that  is,  the  reagents 
most  frequently  used.  Of  course,  these 
can  be  refilled  easily  at  a  nearby  drug 
store  at  little  cost.  Smaller  glass-stop- 
pered bottles  can  fill  up  the  remaining 
space,  these  containing  solutions  of  the 
salts  of  metals  being  studied  at  the  time, 
in  order  to  save  preparing  fresh,  solu- 
tions constantly.  Indeed,  there  is  room 
in  the  case  described  for  some  of  the 
metals  of  each  group. 

On  the  bottles  should  be  placed  paper 
labels  of  the  proper  size,  the  names  of 
the  compounds  or  their  formulae  being 
written  on  the  label  in  black,  indelible 
ink.  Care  must  be  taken  when  pouring 
the  acids  and  solutions  to  have  the  labels 
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always  on  the  upper  side  so  that  the  drip 
will  not  run  down  over  the  label  and  ef- 
face the  name  thereon.  The  writer  has 
found  that,  with  care,  paper  labels  are 
quite  satisfactory  and  lasting. 

A  list  of  reagents  can  be  secured  from 
any  textbook  on  analysis,  and  four  dozen 
can  be  selected  that  will  fill  all  require- 
ments. 

The  apparatus  next  engages  attention 
A  liberal  supply  of  water  must  be  at 
hand  and  when  no  water  pipes  are  con- 


A  Fume  Hood  fitted  with  Piping   and  Fan   Blower 
for   Carrying   away   Gases. 


venient,  as  was  the  case  with  the  writer, 
a  small  "waterworks"  system  has  to  be 
set  up.  A  large  bottle,  of  from  one  to 
five  gallons  capacity,  is  supported  on  a 
shelf  two  or  three  feet  above  the  table, 
and  by  means  of  some  half-inch  tubing 
the  water  is  siphoned  down  to  a  tap  se- 
cured to  the  end  of  the  table.  The 
stream  of  water  issuing  from  the  tap 
has  a  considerable  and  sufficient  force 
for  all  needs.  A  crock  is  placed  beneath 


Alcohol  Lamp  and 

Stand. 


the  tap  to  hold  waste  water  and  solu- 
tions. A  bottle  of  distilled  water  is  also 
necessary  for  preparing  solutions  of  re- 
agents. 

If  the  student  in- 
tends studying  quali- 
tative analysis,  a  small 
hydrogen  s  u  1  p  h  ide 
generator  is  neces- 
sary, a  very  efficient 
one  being  described 
by  the  writer  in  the 
February  issue  of  MODERN  MECHANICS. 
It  is  suitable  also  for  generating  hydro- 
gen or  carbon  dioxide. 

For  heating  and  boiling  solutions,  if 
gas  is  not  available,  an  alcohol  lamp  may 
be  used  with  good  results.  A  stand  for 
supporting  beakers  over  the  flame  is  eas- 
ily constructed,  as  shown  in  the  illustra- 
tion ;  heavy  copper  wire  of  about  No.  10 
size  being  used  to  support  the  wire  gauze 
that  is  placed  at  all  times  between  beak- 
ers and  the  flame,  in  order  to  distribute 
the  heat  and  prevent  cracking  the  glass. 

A  fume-hood  is  necessary  to  carry  off 
vapors,  fumes,  and  poisonous  gases  from 
boiling  solutions  and  heated  solids.  One 
which  well  serves  the  purpose  may  be 
made  of  a  large,  tin,  cracker  box.  The 
lid  is  made  into  a  door  by  securing  it  to 
the  box  with  small  hinges.  A  glass  win- 
dow is  fitted  into  the  door  for  the  pur- 
pose of  watching  the  progress  of  opera- 
tions inside.  The  bottom  is  perforated, 
and  tin  piping  of  about  two-inch  diam- 
eter leads  from  the  top  of  the  box  to  the 
window  of  the  room 
and  thence  to  the  open 
air.  The  writer  found 
it  necessary  to  create  a 
slight,  forced  draught, 
so  that  fumes  would  go 
through  the  pipe  and 
not  back  out  into  the 
room.  This  was  accom- 
plished by  enclosing  a 
small  battery  fan  motor 
in  a  box,  just  at  the  end  -=-—  .== 
of  the  pipe,  as  shown  A 
in  the  illustration.  The 
sketch  furnishes  a  clear  idea  of  the  entire 
fume-hood. 

A  couple  of  test-tube  racks,  each  with 
a  capacity  for  a  half-dozen  six-inch  test- 


Simple     Wash 
Bottle. 
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Heavy  brass  strip  threaded 
'to  fit  large  moch.  screw 


A  filter  stand  remains 
to  be  constructed.  The 
accompanying  diagram 
gives  the  clearest  idea  as 
to  how  this  may  be 
done. 

To  complete  the 
equipment,  several 
beakers  are  required, 
as  well  as  filter  funnel, 
with  filter  paper  to  fit,  a 
pore  elain  evaporating 
dish,  a  small  crucible,  a 
piece  of  platinum  wire, 
a  pair  of  tongs  for  re- 
moving hot  beakers,  a 
glass  stirring  rod,  and 
some  blue,  red,  and 
violet  (neutral)  litmus 
paper. 

This  completes  the  de- 
tubes,  are  soon  made.  For  washing  pre-  scription  of  a  chemical  experiment  outfit 
cipitates,  a  liquid  dispenser,  known  as  a  that  has  proved  an  invaluable  aid  to  the 


Filter    Stand    that    may    be    Readily    Constructed    with    Material! 
Usually    Found    about    the    House. 


"wash-bottle,"  is  necessary,  and  may  be 
made  with  a  small  florence  flask,  a  dou- 
ble-hole rubber  stopper  and  some  glass 
tubing,  as  shown. 


writer  in  studying  qualitative  reactions 
and  has  made  the  hours  of  many  a  long 
evening  very  profitable  and  intensely  in- 
teresting. 


NOVEL    WIND    INSTRUMENT 
DEVICE 

Added  possibilities  for  orchestral 
composition  are  revealed  in  a  new  de- 
vice just  perfected  by  Bernard  Samu- 
els, a  noted  European  musician.  Com- 
petent judges  in  the  world  of  harmony 
on  this  side  of  the  water  believe  his 
"Aerophor"  will  greatly  advance  scor- 
ing for  wind  instruments,  by  tinting 
future  compositions  with  new  and 
strangely  beautiful  harmonies  and  will 
also  prove  a  blessing  to  the  musicians 
themselves  by  saving  their  health  and 
nervous  energy. 

It-provides  a  means  of  holding  a  tone 
indefinitely,  while  the  performer  is 
resting  his  lungs.  This  is  accomplished 
by  foot  pressure  on  a  dust-proof  bel- 
lows. A  small  bellows,  operated  by 
one  foot,  supplies  the  air.  Connected 
with  this  is  a  rubber  tubing  which  ter- 
minates in  a  small  metal  reed  fastened 


near  the  mouthpiece  of  the  instrument. 
Both  the  reed  and  the  regular  mouth- 
piece are  held  in  the  mouth  of  the 
musician.  By  a  sort  of  stop-cock,  both 
are  controlled. 


THE  SIZE  OF  AN  ATOM 

In  a  lecture  delivered  last  spring,  Sir 
Oliver  Lodge  gave  a  striking  illustration 
of  the  incredible  minuteness  of  the  atom. 
The  amount  of  gold  in  sea-water,  al- 
though very  small,  seems  considerable 
when  stated  in  atoms,  for  a  single  drop 
of  sea- water  contains  50,000,000  atoms 
of  gold.  That  stupendous  figure,  how- 
ever, indicates  merely  one-fiftieth  of  a 
grain  in  a  ton  of  sea-water,  and  it  would 
take  100,000,000  atoms  to  be  visible  un- 
der a  microscope  of  the  highest  power. 

The  next  issue  of  this  magazine  will 
appear  under  the  new  title  "THE  WORLD'S 
ADVANCE/'  Don't  forget  the  name. 


A  HANDSOME  SEWING  CABINET 

Describing  the  Construction  of  This  Attractive  Piece  of   Furniture, 
With  a  Few  Words  Concerning  Mahogany  as  a  Cabinet  Wood 


By  Ralph  F.  Windoes 

Illustrations  from  drawings  made  by  the  author. 


AMONG  the  so-called  "luxuries" 
that  the  American  woman  of  to- 
day is  justly  demanding  is  a  convenient 
place  in  which  she  may  keep  her  sewing 
and  her  sewing  supplies.  Nothing  will 
litter  up  a  home  quite  as  rapidly  as  the 
numerous  pieces,  parts  and  patterns  that 
are  needed  in  the  proper  performance 
of  this  household  duty.  Therefore,  let 
our  home  craftsman  consider  the  feel- 
ings of  his  over-burdened  wife,  mother 
or  sister  and  keep  her  numerous  sewing 
necessities  together  by  making  a  sewing 
cabinet. 

In  our  series  this  month  we  are  offer- 
ing a  cabinet  that  has  a  great  many  ad- 
vantages over  the  more  "freaky"  styles 
such  as  are  found  in  our  furniture  stores 
and  gift  shops.  In  the  first  place,  all  of 
her  pieces  and  supplies  are  kept  under 
cover,  making  them  almost  dust  proof 
if  the  drawers  fit  properly.  The  top  is 
flat  and  reasonably  large,  16"  x  24",  mak- 
ing it  possible  to  cut  and  fit  without  the 
necessity  of  a  separate  sewing  table.  The 
drawers  all  pull  from  one  side,  allowing 
her  to  sit  in  a  chair  close  by  the  cabi- 
net and  reach  whatever  she  desires. 
There  is  ample  space  for  all  necessities, 


the  top  drawer  being  partitioned  off  for 
spools,  shears,  etc.,  the  second  left  clear 
for  miscellaneous  supplies,  and  the  two 
large  drawers  at  the  bottom  for  patterns 
and  cloth.  Finally,  the  appearance  of 
the  cabinet  is  very  attractive — it  might 
easily  pass  for  a  small  serving  table  if 
left  in  the  dining  room. 

The  sewing  cabinet  requires  but  little 
stock  to  build,  hence  it  is  rather  inex- 
pensive. The  choice  of  wood  is  left  to 
the  craftsman,  though  we  will  recom- 
mend mahogany,  if  it  can  be  obtained, 
as  it  will  not  cost  much  more  than  quar- 
ter-sawed white  oak,  and  the  difference 
in  price  is  well  worth  the  money.' 

A  few  words  concerning  mahogany  as 
a  cabinet  wood  may  not  be  out  of  place 
at  this  point,  as  the  craftsman  should 
have  some  understanding  concerning  all 
materials  with  which  he  works  if  he  is 
to  use  them  intelligently. 

The  only  true  mahogany  grown  in 
America  comes  from  the  West  Indies 
and  Central  America.  In  addition  to 
these  localities,  West  Africa  furnishes 
the  mahogany  supply  of  the  world. 

It  is  interesting  to  note  the  first  use 
of  mahogany.  According  to  tradition,  it 
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was  utilized  to  repair  some  of  the  ships 
of  Sir  Walter  Raleigh's  fleet  at  Trini- 
dad, in  1597.  As  a  furniture  wood  it 
was  introduced  to  the  world  a  little  later 
in  England,  by  a  Dr.  Gibbons,  who  had 
a  small  box  made  of  it  and  a  bureau. 
The  latter  attracted  the  attention  of  the 
Duchess  of  Buckingham,  who  begged 
enough  wood  from  the  doctor  to  have  it 
duplicated  for  herself.  From  that  day 
until  this  it  has  been  the  chosen  wood 
of  royalty  and  the  peer  among  cabinet 
woods. 

The  true  mahogany  is  a  very  hard 
wood  to  work  and  is  exceedingly  scarce, 
hence  less  than  half  of  the  lumber  sold 
to-day  under  that  name  is  true  mahog- 
any. Among  the  substitutes  can  be  found 
"Columbia  mahogany" — and  it  is  in  no 
way  related  to  true  mahogany — and 
"crabwood"  from  Guiana,  the  latter  be- 
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any,  is  red  to  reddish  brown,  light,  rather 
soft,  straight,  coarse  grained,  and  is  sold 
rather  extensively  in  this  country  as 
plain  mahogany. 

Of  course,  there  are  other  substitutes 
for  mahogany — a  large  number  of  them 
— and  the  craftsman  must  be  guided 
more  by  his  common  sense  than  by  the 
word  of  the  dealer  as  to  whether  or  not 
he  is  getting  the  genuine  article.  Ob- 
viously, if  he  is  paying  a  low  price  he 
may  expect  a  substitute,  but  if  he  is  be- 
ing "held  up"  he  surely  wants  to  receive 
what  he  is  paying  for.  And  remember, 
in  judging  mahogany,  that  there  are  two 
never  failing  tests  that  can  be  made — 
weight  and  hardness.  If  the  wood  is  a 
rich,  brownish  red  in  color,  heavy  (from 
45  to  65  Ibs.  per  cubic  foot)  and  very 
hard  (can  not  be  dented  easily)  it  is 
probably  mahogany.  But  if  it  is  light 
(bay wood,  a  common  substitute,  varies 
from  29  to  35  Ibs.  per  cubic  foot)  and 
can  easily  be  dented,  it  is  not  true  ma- 
hogany, even  though  it  is  called  by  that 
name  by  a  reliable  dealer. 

But  let  it  be  understood  that  we  are 
not  condemning  all  of  these  substitutes 
in  the  above  discussion.  We  have  seen 
some  very  beautiful  pieces  made  from 
them  and  so  colored  that  it  was  very 
difficult  to  distinguish  them  from  the 
genuine  article,  and  we  will  admit  that 
it  is  very  much  easier  to  work  up  the 
substitute  in  a  piece  of  furniture  than 
would  be  the  case  with  true  mahogany ; 
but  what  we  do  object  to  is  the  practice 
of  selling  and  calling  a  piece  "genuine 
mahogany"  when  it  is  a  substitute,  and 
this  practice  should  be  fought  by  the 
consumer  to  the  last  ditch.  We  have 
seen  furniture — made  from  prima  vera, 
often  called  "white  mahogany,"  bought 
by  the  manufacturer  for  $180  per  thou- 
sand— sell  for  "genuine  Spanish  mahog- 
any" when  the  latter  could  not  be  ob- 
tained in  the  market  at  any  price,  and 
the  customer  would  pay  the  exorbitant 
charge  and  walk  away  well  satisfied  with 
his  bargain.  He  did  not  know  that  gen- 
uine mahogany  had  sold  in  the  Liverpool 
auction  rooms  at  $3.00  a  board  foot  at 
this  same  time.  Of  course,  at  this  price 
it  was  highly  figured  stuff  and  was  cut 
up  into  very  thin  veneers.  But  the  point 
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General   Details   of  the  Sewing  Cabinet  as  Well  as  a  View  of  this  Fie«e  of  Furniture   When   Coi 
pleted,    with    One   of   the    Drawers    Removed. 


384 


MODERN    MECHANICS 


Fig.  2.— Section  Through  Back,  Showing  How  it  ii 
Fattened  to  Top   and   Bottom   of   Cabinet. 


is  this — the  substitute  wood  makes  very 
good  furniture  when  properly  finished, 
never  costs  the  dealer  more  than  17  or 
18  cents  a  foot,  and  it  should  be  sold  in 
the  stores  at  a  proportionate  price  and 
under  its  own  name.  It  is  deception 
when  practiced  in  any  other  way. 

Let  our  craftsman  purchase  as  he  can 
— substitute  or  genuine — but  let  him  see 
to  it  that  he  gets  full  value  for  money 
expended.  He  will  need  the  following 
stock  for  the  sewing  cabinet : 

Legs,  4  pcs.  ij^"xij^"x3o",  mahogany. 

Top  and  bottom,  2  pcs.  J4"xi5^"x23^4",  ma- 
hogany. 

End  rails,  4  pcs.  24"x3"xis",  mahogany. 

Stretchers,  2  pcs.  J4"x2"xis",  mahogany. 

Lower  shelf,   I  pc.  ^"xi3"x23.^",  mahogany. 

Drawer  fronts,  2  pcs.  %"x3"x2i",  mahogany. 

Drawer  fronts,  2  pcs.  ^"xiol/i"xg",  mahogany. 

Partition,  i  pc.  ^"xis^xg",  mahogany. 

Fronts  of  frames,  2  pcs.  54"x2"x22",  mahog- 
any. 

Side  panels,  2  pcs.  I/2"xi3]^"xi21/^",  mahog- 
any. 

Back,  i  pc.  $i"x2iI/i"xi7M",  birch.^ 

Backs  of  frames,  2  pcs.  24"x2"x22",  birch. 

Sides  of  frames,  4  pcs.  34"x2"xii^",  birch. 

Drawer  sides,  4  pcs.  J^"x3"xi4H".  birch. 

Drawer  backs,  2  pcs.  K"x2j4  x2oI/2n,  birch. 

Drawer  bottoms,  2  pcs.  y2"xi4Wx2ol/2",  birch. 

Drawer  partitions,  3  pcs.  ^"x2"xi3^",  birch. 


Drawer  partition,  i  pc.  J^"x2"x4^",  birch. 
Larger    drawer    sides,    4    pcs.    l/^"xg"xi4fyfa", 

birch. 

Large  drawer  backs,  2  pcs.  j4"x8"x9H",  birch. 
Large  drawer  bottoms,  2  pcs.  ^"xp^'xis^", 
birch. 

The  birch  will  stain  up  to  a  close  imi- 
tation of  mahogany  and,  if  carefully  ap- 
plied, will  finish  so  that  it  will  be  diffi- 
cult to  distinguish  between  the  two 
woods.  This  stock  should,  of  course,  be 
cut  to  very  exact  dimension  and  should 
be  sandpapered  at  the  mill. 

Begin  the  construction  by  cutting  the 
mortises  in  the  legs.  A  study  of  either 
the  working  drawing  or  the  detail  in  Fig. 
i  will  give  the  necessary  dimensions. 
Notice  that  the  face  marks,  which  indi- 
cate the  "working  faces,"  are  on  the  in- 
side corner  of  each  leg.  These  will  not 
be  working  faces  unless  they  are  at  right 
angles  to  each  other.  Lay  out  each  mor- 
tise before  cutting  any  one  of  them,  and 
place  the  legs  in  their  relative  position 
to  each  other  to  be  very  sure  that  they 
have  been  correctly  layed  out.  Cut  them 
very  carefully  and  accurately  according 
to  the  directions  that  have  already  been 
given  in  this  series.*  Notice  the  "panel 
groove"  in  the  detail,  which  the  side 
panels  and  the  back  fit  into.  Where  the 
former  will  be  placed,  the  groove  is  cut 
out  y?"  wide  and  %"  deep  on  the  inside 
faces  of  the  legs  between  the  mortises, 
and  where  the  back  will  enter  the  legs, 
the  grooves  will  be  %i "  wide  and  ^4" 
deep.  The  legs  are  chamfered  on  the 
top  ends. 

Next  lay  out  and  cut  the  tenons  on  the 
side  rails,  also  rout  out  grooves  for  the 
top  and  bottom  ends  of  the  side  panels, 
as  shown  in  the  "Section  Through  Side 
Panel"  on  the  working  drawing.  The 
stretchers  are  the  same  length  between 
shoulders  as  the  side  rails  and  should 
be  cut  accordingly. 

Now  assemble  the  sides  and  clamp 
them  up  dry  to  see  that  all  parts  fit  snug. 
If  they  do,  the  builder  may  go  ahead  and 
glue  them  up,  or  he  may  wait  until  all 
cutting  and  fitting  has  been  done.  Ma- 
hogany will  not  shrink  and  swell  very 
much,  hence  there  will  be  no  need  to 
make  any  great  allowance  for  this  when 
fitting  the  panels. 

*  See   January   number   of   MODERN    MECHANICS. 
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The  next  step  is  the  building  up  of 
the  two  frames  upon  which  the  3"  draw- 
ers slide.  On  the  working  drawing  may 
be  seen  a  section  showing  the  corner  con- 
struction. The  frames  are  made  of  2" 
pieces,  mahogany  for  the  front  strips  and 
birch  for  the  back  and  side  strips.  No- 
tice in  the  detail  given  that  the  sides  are 
tenoned  into  the  front  and  back  strips, 
and  glued.  Notice,  also,  that  the  sides 
rest  against  the  panels  and  that  the  cor- 
ner of  each  frame  is  cut  out  for  each  leg. 
This  cutting  must  be  very  accurately 
done  or  a  crack  will  be  left  where  the 
front  piece  joins  the  legs. 

Next,  the  bottom  piece  must  be  cut  off 
and  fitted  between  the  lower  side  rails, 
as  seen  in  the  front  elevation.  In  fitting 
this  board  and  the  frames,  be  sure  that 
you  have  made  allowances  on  the  back 
side  for  the  back  piece.  This  will  bring 
a  y$"  leg  projection  on  the  front  and  ^" 
leg  projection  on  the  back. 

If  the  side  sections  are  glued  up,  the 
builder  may  begin  to  assemble  at  this 
step.  A  glance  at  Fig.  3  will  show  how 
these  pieces  are  put  together.  Beginning 
with  the  bottom  board,  turn  the  cabinet 
upside  down  and  clamp  this  piece  in  its 
proper  place.  Of  course,  it  will  be  neces- 
sary to  place  at  least  one  of  the  frames 
in  position  in  order  to  keep  the  legs  par- 
allel. Place  one  of  the  straight  plates 
where  it  belongs  and  mark  around  it. 
Chisel  down  into  the  wood  the  depth  of 
the  plate  and  screw  it  in  place.  Repeat 
with  three  on  each  side  and  the  bottom 
is  secure. 

Next  fasten  the  lower  shelf  by  screw- 
ing up  into  it  from  the  under  side  of  the 
stretchers,  which  should  make  the  cab- 
inet real  rigid.  At  this  step  slide  the 
back  into  position  and  fasten  it  at  the 
bottom  with  nails  or  flat  head  screws, 
as  shown  in  Fig.  2.  Fit  the  top  in  place 
by  cutting  out  around  each  leg,  and  rab- 
bet it  on  the  back  edge  for  the  back  piece 
to  fit  into,  as  is  also  shown  in  the  same 
sketch ;  but  do  not  fasten  the  top  at  this 
point.  Taking  the  lower  frame,  place 
it  into  position  exactly  9"  up  from  the 
bottom  board  and  nail  or  screw  into  it 
through  the  back,  holding  it  at  the  front 
edge  with  two  angle  irons,  according  to 
Fig.  3.  Put  the  partition  in  place  and 


hold  it  with  fiat  head  screws  up  through 
the  bottom  piece  and  down  through  the 
lower  frame. 

The  upper  frame  is  held  in  the  same 
way  as  the  lower,  but  it  will  be  neces- 
sary to  screw  the  angle  irons  into  the 
frame  before  putting  it  into  position.  As 
its  top  edge  will  rest  against  the  lower 
edge  of  the  top  rails,  it  will  be  an  easy 


J(T 


or 
FASTENING  THE 

TOP  WITH  <STff/7/GHT 


Fig.    3.— Methods    of    Fastening    the    Different 
Members. 
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matter  to  place  it  straight. 

Finally,  fasten  the  top.  The  nails  or 
screws  through  the  back  will  hold  it  on 
this  edge,  while  two  straight  plates  in 
each  end  will  secure  it.  (See  Fig.  3). 

The  drawers  are  constructed  accord- 
ing to  the  detail  given  on  the  working 
drawing.  The  fronts  are  of  mahogany 
and  the  linings  of  birch.  The  partitions 
are  only  placed  in  the  top  drawer.  When 
fitting  these  into  the  cabinet,  it  will  be 
necessary  to  fasten  a  little  strip  of  wood 
along  the  inside  faces  of  the  rails  and 
the  side  panels  to  build  them  up  even 
with  the  legs  and  prevent  the  drawers 
from  sliding  in  crooked. 

If  all  of  this  work  has  been  carefully 
done,  the  craftsman  is  ready  to  clean 
up  the  piece  and  apply  the  finish. 

The  wood  must  be  in  perfect  condi- 
tion, carefully  sandpapered  and  dusted. 
It  must  also  be  entirely  free  from  visi- 
ble glue,  oil,  or  grease  of  any  kind.  Ob- 
tain the  dark  mahogany  oil  stain  and  ap- 
ply it  according  to  the  directions  found 
upon  the  can  as  it  comes  from  the  manu- 
facturer. Use  a  soft  brush  and  be  very 
careful  not  to  show  any  brush  laps. 
When  perfectly  dry,  sandpaper  very 
lightly  with  No.  oo  sandpaper.  The  ob- 
ject in  sandpapering  is  twofold :  it 
smooths  down  the  grain  raised  by  the 
stain,  and  it  throws  up  the  high  lights 
by  removing  a  portion  of  the  stain  from 
the  markings  in  the  wood.  If  a  second 
coat  of  stain  is  desired,  it  should  be  ap- 
plied sparingly  with  a  piece  of  cloth  or 
waste.  Next  apply  a  light  coat  of  thin 
shellac,  and  when  this  has  set  perfectly, 
sandpaper  it  down  very  carefully.  The 
object  in  this  shellacing  is  to  protect 
the  solid  parts  of  the  wood  against  dis- 
coloration by  the  filler.  That  is  to  say, 
the  thin  film  of  shellac  does  not  fill  the 
grain  to  any  great  extent,  allowing  full 
ingress  of  the  filler  where  it  is  needed ; 
and  again  it  makes  an  impervious  coat- 
ing over  the  solid  structure,  preventing 
the  wood  from  absorbing  the  filler  where 
it  is  not  wanted  and  permitting  of  readi- 
ly removing  the  filler  by  a  light  sand- 
papering after  the  filler  has  become  dry. 
It  therefore  enables  a  much  cleaner  job 
to  be  done  than  would  be  possible  with- 
out the  shellac  coat,  it  overcomes  the 


muddy  or  cloudy  appearance  that  is 
sometimes  seen,  and  also  enhances  the 
beauty  of  the  finish  by  making  more  dis- 
tinct contrast  between  the  high  lights 
and  low  lights.  The  foregoing  accom- 
plished, apply  a  coat  of  dark  mahogany 
paste  wood  filler,  thinned  out  to  the  con- 
sistency of  thick  cream.  When  this  has 
lost  its  brightness,  rub  it  into  the  grain 
of  the  wood  with  your  fingers  or  a  piece 
of  leather,  and  wipe  clean  with  waste  or 
old  cloth.  This  should  fill  the  open  grain 
up  even  with  the  surface  of  the  sur- 
rounding wood,  but  if  it  does  not,  allow 
it  to  harden  and  apply  another  coat  in 
the  same  manner.  Sandpaper  this  a  lit- 
tle when  dry  and  shellac  the  entire  piece. 
After  a  few  hours,  sandpaper  this  shel- 
lac and  apply  the  first  coat  of  varnish. 
The  varnish  must  be  the  best  grade  of 
hard  oil  furniture  varnish.  Use  a  new 
fitch  flowing  brush,  carefully  brushing 
it  over  the  hand  to  remove  all  dust  there 
may  be  in  it.  Apply  plenty  of  varnish 
so  it  may  even  drip  off  the  work,  then 
wipe  off  with  the  brush  from  which  the 
extra  varnish  is  removed  on  the  edge  of 
a  dish.  This  will  allow  the  coat  to  "flow" 
more  evenly  over  the  work.  Set  to  dry 
in  a  dustless  place,  giving  it  all  of  the 
time  the  specifications  call  for  on  the 
can  before  "rubbing  it  down."  This  may 
be  done  with  very  fine  worn-out  sand- 
paper or  fine  steef  wool.  Be  very  care- 
ful of  the  edges  and  do  not  rub  through 
the  varnish  in  any  spot.  Apply  a  second 
coat  of  varnish  in  the  same  way  as  the 
first  and,  when  this  is  perfectly  set,  rub 
it  down  with  powdered  pumice  stone 
and  water.  To  do  this,  dip  a  felt  pad 
into  the  water  and  then  into  the  pumice, 
lifting  a  sufficient  amount  of  the  latter 
to  the  work  to  secure  a  smooth,  unpitted 
and  even  surface  when  carefully  rubbed 
with  the  pad.  Be  very  careful  of  the 
edges  and  do  not  rub  through  them. 
Wipe  perfectly  clean  with  a  damp 
sponge  and  dry  with  chamois  skin.  This 
will  give  the  dull  "egg-shell"  finish.  If  a 
polished  surface  is  desired,  rub  this  with 
rotten  stone  and  oil,  or  rotten  stone  and 
furniture  polish,  to  a  gloss  of  the  desired 
degree. 

The    addition    of    drawer    pulls    and 
casters  finishes  the  piece. 


DESIGN  FOR  A  SMALL  DYNAMO* 

Description  of  the  Construction  of  a  30- Watt   Generator  of  Simple 
Yet  Efficient  Design. 


By  Chas.  F.  Fraasa,  Jr. 


Illustrations  from  drawings  made  by  the  author. 


IN  the  February  issue  the  main  me- 
chanical details  of  the  construction 
of  the  30- watt  generator  were  covered 
at  length.  With  the  previously  described 
work  completed,  the  builder  is  ready  to 
proceed  with  the  remaining  mechanical 
details  as  well  as  the  electrical  work. 

For  the  shaft,  procure  a  piece  of  fy&- 
inch  machine  steel  rod.  Center  the  rod 
in  the  lathe  and  turn  the  ends  down  to 
7/i6-inch  in  diameter  for  a  distance  of 
i%  inches.  The  central  portion,  2^4 
inches  long,  is  turned  to  9/1 6-inch  in  di- 
ameter and  threaded  on  the  ends  A  and 
B,  Fig.  8,  12 
threads  per 
inch  for  a  dis- 
tance of  5/8- 
inch.  Procure 
two  blank  hex- 
agon nuts  and 
tap  them  9/16 
inch  12  threads 
per  inch. 

The  arma- 
t  u  r  e  laminae, 
Fig.  9,  a  r  e 
made  of  No. 
29  sheet  steel. 
Cut  enough 
2^-inch  discs: 
to  make  a  stack) 

il/2  inches  thick  when  tightly  compressed. 
Cut  two  discs  of  5^-inch  iron  and  clamp 
the  sheet  iron  discs  between  them.  Drill  a 
9/1 6-inch  hole  through  the  center  of  the 
stack  and  mount  the  discs  on  the  shaft 
between  the  heavy  discs.  They  should 
then  be  drawn  tightly  together  in  the 
center  of  the  shaft  by  means  of  two  hex- 
agon nuts  previously  provided. 

Mount  the  shaft  in  the  lathe  again  and 

Tke    fir«t    part 


Fig.    8.— Steel    Shaft   for   Armature. 


inscribe  a  i%-inch  circle  on  the  ^-inch 
disc  on  the  end  of  the  core.  This  circle 
should  then  be  divided  into  twelve  equal 
parts,  each  of  which  locates  a  slot.  The 
armature  is  then  taken  from  the  lathe 
and  these  points  center  punched  and 
drilled  clear  through  the  core,  using  a 
5/i6-inch  drill.  Insert  5/i6-inch  bolts  in 
these  holes  to  prevent  the  tool  from  tear- 
ing the  teeth  and  turn  the  core  down  to 
2%  inches  in  diameter.  The  >£-inch 
discs  on  the  ends  of  the  core  may  now 
be  removed,  since  they  were  employed 
merely  to  facilitate  the  drilling  and  turn- 
ing of  the  core. 
Replace  the 
hexagon  nuts, 
drawing  the 
core  tightly  to- 
gether in  the 
center  of  the 
shaft,  and  turn 
the  nuts  off  to 
a  thickness  of 
3/1 6-inch.  The 
slots  are  to  be 
opened  by  a 
y%  -  inch  cut 
made  by  plac- 
ing two  or 
three  blades  in 
a  hacksaw 
proper  width  of 
discs  will  then 
The  shaft  is 
to  the  dimen- 


•This    is    Part    IT    of   this    article. 
»pprared   in   the    February   ianne. 
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frame,  to  secure    the 

cut.      The    armature 

appear    as    in    Fig.    9. 

completed  by  turning  it 

sions,  Fig.  8,  and  threading  the  portion 

C  for  the  commutator,   14  threads  per 

inch,  for  a  distance  of  %-inch  from  the 

end. 

The  commutator,  Fig.  10,  consists  of 
a  number  of  copper  bars  A  insulated 
from  one-another  and  clamped  together 
by  the  rings  B.  The  bars  are  also  insu- 
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inch  14  threads  per  inch. 

Turn  up  a  ring  A,  Fig.  12,  having  an 
internal  diameter  of  iV8  inches,  ^-inch 
wide,  and  3/i6-inch  thick.  Around  the 
circumference  of  this  ring,  drill  and  tap 
twelve  equally  spaced  holes  for  the  ]/$- 
inch  screws,  B.  The  commutator,  C,  is 
then  placed  in  this  ring  and  the  screws 
turned  up  tight  against  it,  one  screw  in 
the  middle  of  each  segment.  Chuck  the 
commutator  and  bore  the  center  out  to 
•Hj-inch.  This  will  cut  away  the  copper 
remaining  between  the  segments.  The 


lated  from  the  clamping  rings.  The  in- 
sulation of  the  commutator  consists  of 
mica  applied  with  shellac.  The  mica  in- 

s  u  1  a  t  ion    is 

shown  by  the 

heavy  lines  D 

between   the 

bars  and  over 

iherings. 

The     nut     C 

holds    the 

clamping 

rings    togeth- 
er. 

The    com- 
mutator   bars 

are     made 

from    a    cop- 

p  e  r     casting 

or,  better  still,  a  copper  forging 
turned  to  the  dimensions  indicated 
in  Figs.  10  and  u.  The  casting 
is  chucked  and  rough  turned  to  within 
i/i6-inch  of  the  finished  dimensions. 
Then  divide  the  circumference  into  12 
equal  parts  and  with  a  screw  slotting 
milling  cutter,  cut  along  these  lines  to 
within  i/i6-inch  of  cutting  through. 
This  cut  may  be  made  with  a  hacksaw 
if  no  milling  cutter  is  available,  but  the 
saw  blade  should  be  ground  very  thin,  commutator  is  then  taken  from  the  lathe 


Fig.   9. — Armature  Laminae   of 
Sheet    Steel. 


Fig.    10 A  Cross  Section   of  the   Commutator  and 

One   of  Iti    Segment*, 


Then  split  some  mica  to  the  same  thick- 
ness as  the  tool  which  made  the  cuts  in 
the  casting  and 
shellac  each 
piece  liberally 
and  place  them 
i  n  the  slots. 
The  commu- 
tator should 
then  be  baked 
and  laid  away 
to  dry. 

The    rings, 
B,  Fig.  10,  are 
dimensioned  in 
Fig.    n   at  A. 
Two    of    these 
turned    from 
iron    or    brass 
will  be  requir- 
ed.   The  nut  C,  Fig.  10,  is  dimensioned 
at  B,  Fig.  ii.    This  is  also  made  of  iron 
or  brass,   only  one  being  required.     It 
should  be  bored  out  and  threaded  7/16- 


and  the  flame  of  a  blow  pot  directed 
on  it  to  boil  out  the  surplus  shellac.  The 
screws,  B,  Fig. 
12,  should  then 
be  turned  up 
evenly  around 
the  commuta- 
t  o  r  ,  drawing 
the  segments 
together  as  the 
shellac  boils 
out.  When  the 
shellac  is 
boiled  out,  turn 
the  commuta- 
tor to  the  in- 
s  i  d  e  dimen- 
sions given  in 
Figs.  10  and 
u. 

The  rings,  B,  Fig.  10,  should  be  insu- 
lated with  mica  before  assembling  the 
commutatrr.  Split  some  thin  mica  and 
cover  the  rings  with  it  where  they  come 


11. — Farts   of    the   Commitator. 
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in  contact  with  the  commutator  seg- 
ments, using  thin  shellac  liberally  to  stick 
it  to  the  ring.  Then  slip  one  of  the  rings 
up  against  the  shoulder 
on  the  shaft,  wrap  a 
,^-inch  wide  piece  of 
mica  around  the  shaft 
up  against  the  ring, 
and  put  the  commuta- 
tor in  place.  Then 
put  the  second  ring  on 
and  turn  on  the  nut, 
tightening  the  commu- 
commutacor.  tator  in  place.  Direct 
the  flame  of  a  blow  pot 
on  the  commutator  to  boil  the  shellac 
out  of  the  insulation  on  the  rings.  Tight- 
en up  the  nut  as  the  shellac  boils  out. 
Then  remove  the  outside  ring  which 
holds  the  segments  together  and  turn  the 
commutator  to  the  dimensions  indicated 
in  Figs.  10  and  11,  leaving  the  ridge,  E, 
Fig.  10.  In  the  center  of  this  ridge,  on 
each  segment,  cut  a  i/i6-inch  slot  1/16- 
inch  deep  for  the  connection  leads  from 
the  armature. 

The  brush  holder,  Fig.  13,  is  finished 
by  boring  the  cen- 
tral hole,  A,  out  to 
^-inch  in  diame- 
ter, and  drilling 
the  holes  B  3/16- 
inch.  The  hole  C 
is  drilled  and  tap- 
ped for  a  3/16- 
inch  set  screw.  The 
brushes  are  made 
of  three  leaves  of 
No.  24  copper  or 

brass,  D.  The  piece  E  by  which 
the  brush  is  mounted  on  the  brush 
holder  is  cut  from  i/i6-inch  sheet 
brass.  The  three  leaves  of  the  brush  D 
and  the  piece  E  are  sweated  together  on 
the  end  which  is  mounted  in  the  holder. 
The  leaves  are  free  on  the  other  end 
which  should  be  shaped  out  to  the  curva- 
ture of  the  commutator.  The  brush  is 
mounted  on  a  3/i6-inch  rod  F,  through 
the  hole  B  in  the  brush  holder,  and 
clamped  between  the  nuts  G  and  7.  The 
nut  7  binds  the  rod  to  the  rocker  arm. 
Where  the  rod  passes  through  the  rocker 
arm,  wrap  a  piece  of  insulating  material 
around  it  and  place  a  washer  of  the  same 


Fig.    13.— Details 


material  under  the  nuts  G'  and  7  to  pre- 
vent grounding  of  the  brush.  When  as- 
sembling the  brushes  be  sure  to  test  for 
grounds. 

Before  winding  the  machine,  it  would 
be  well  to  assemble  the  parts  and  see 
that  everything  runs  true.  Secure  the 
field  poles  in  place  and  adjust  them  so 
that  the  air  gap  is  i/32-inch  all  around 
the  core  on  both  ends.  Then  drill  a  1/16- 
inch  hole  through  the  yoke  ring  into 
each  pole  and  drive  a  piece  of  i/i6-inch 
steel  wire  into  it  to  prevent  its  turning. 
When  everything  is  adjusted,  dismantle 
the  machine  and  prepare  for  winding  the 
armature  and  field  magnet. 

Wrap  several  layers  of  paper  on  the 
shaft  on  each  side  of  the  core,  and  shel- 
lac well.  Cut  out  several  discs  of  tough 
wrapping  paper  and  stick  them  to  the 
ends  of  the  core  with  shellac.  When  this 
is  dry,  cut  the  paper  away  from  over 
the  slots  and  put  a  trough  of  tough  wrap- 
ping paper  in  each  slot,  making  it  long 
enough  to  project  on  each  end  of  the 
core  for  a  distance  of  ^-inch,  so  that 
the  wire  will  have  no  possible  chance  to 
come  i  n  contact 
with  the  core. 

The  armature  is 
wound  with  No.  23 
d.  c.  c.  magnet  wire 
and  consists  of  12 
coils  of  30  turns 
each,  making  6  o 
turns  per  slot,  or  a 
total  of  720  con- 
ductors. The  wind- 
ing should  be  very 

carefully  done  in  order  to  get  the  re- 
quired number  of  turns  in  the  slots. 
When  the  armature  is 
wound,  shellac  well 
and  then  bake  it. 

Figs.  14  and  15 
show  how  the  arma- 
ture is  wound.  Num- 
bering the  slots  from 
i  to  12  in  consecutive 
order  around  the 
core,  wind  coil  i  in 
slots  i  and  7;  leave 
out  a  loop  between 
slots  i  and  2,  and  wind  coil  2  in  slots  2 
and  8;  coil  3  in  slots  3  and  9;  coil  4  in 


Brush    Holder. 


Fig.  14.—  Winding 
tha  Armature. 
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Fig.     15. — Scheme     for     Con- 


slots  4  and  10;  coil  5  in  slots  5  and  n ; 
coil  6  in  slots  6  and  12,  leaving  a  loop 
between  succeeding  coils.  The  next  six 
coils  will  occupy  the  top  half  of  the 
slots  already  wound.  Coil  7  will  then 
be  wound  in  the  top  of  slots  i  and  7; 
coil  8  in  top  of  slots  2  and  8;  coil  9  in 
top  of  slots  3 
and  9;  coil  10 
in  top  of  slots 
4  and  n;  coil 
ii  in  top  of 
slots  5  and 
n,  and  final 
ly,  coil  12  in 
top  of  slots  6 
and  12. 

The    con- 
nections    t  o 

necting  Armature  Windings  to    *  U  P     mmmn 
Commutator. 

tator  are 

made  by  connecting  the  loops  be- 
tween the  coils  to  the  adjacent  commu- 
tator segments.  The  wire  in  the  loop 
should  have  the  insulation  scraped  off 
and  then  be  driven  in  the  slots  in  the  end 
of  the  segment  and  soldered.  If  the 
coils  have  been  properly  wound,  and 
connected,  the  paths  through  the  arma- 
ture should  be  as  follows :  Referring  to 
Fig.  15,  (i)  B  1-12-12-1 1-11-10-10-9-9- 
8-8-7-7-B  2,  and  (2)  B  1-1-2-2-3-3-4-4- 
5-5-6-6-B  2.  This,  together,  with  the 
winding  diagram,  will  be  useful  in  trac- 
ing out  the  winding  and  connections 
should  there  be  any  difficulty  with  the 
armature. 

The  shunt  field  winding  consists  of 
843  turns  of  No.  25  s.  c.  c.  magnet  wire 
per  pole,  making  a  total  of  1,686  turns 
on  both  poles.  The  wire  should  be 
wound  on  a  spool  made  with  a  central 
core  i  5/i6-inch  in  diameter,  with  a 
winding  space  ^-inch  wide  between  the 
sides.  Cut  four  saw  cuts  in  these  sides 
so  that  when  the  coil  is  wound,  a  tie 
string  may  be  wrapped  around  it  at  four 
points  around  the  coil  to  hold  the  turns 
in  place  while  taping  the  coil. 

Wind  both  coils  in  the  same  direction, 
taking  care  to  wind  the  wire  evenly  and 
in  layers.  When  the  coil  is  wound,  dip 
it  in  an  insulation  varnish  or  thin  shellac, 
and  bake  it.  Then  wrap  a  layer  of  fric- 
tion tape  over  each  coil.  The  ends  of 


the  wires  on  each  coil  should  have  a 
short  piece  of  lamp  cord  soldered  to 
them  for  terminal  connections. 

After  the  coils  have  been  placed  on 
the  field  poles,  they  are  connected  in 
series  with  one  another.  The  two  ends 
of  the  coils  are  connected  together,  leav- 
ing the  beginning  of  each  coil  for  the 
connection  leads.  The  connection  should 
be  such  that  when  a  direct  current  flows 
in  them,  it  will  flow  in  opposite  direc- 
tions around  the  two  cores,  making  one 
a  north  and  the  other  a  south  pole. 

After  the  two  coils  have  been  con- 
nected in  series,  they  should  be  con- 
nected in  shunt  with  the  armature.  Fig. 
16  shows  the  connections  of  the  shunt 
type  of  winding.  Only  a  portion  of  the 
current  generated  in  the  armature  flows 
through  the  field  winding,  but  the  full 
armature  voltage  is  impressed  upon  it. 

The  terminal  binding  posts  are  3/16- 
inch  rods  threaded  and  provided  with 
four  nuts  for  each.  The  rod  is  passed 
through  the  yoke  ring  and  a  nut  turned 
on  each  end.  An  additional  nut  is  turned 
on  each  end  to  retain  the  connections. 
Where  the  terminal  passes  through  the 
yoke  ring,  it  should  be  well  insulated  by 
wrapping  insulation  around  the  rod  and 
placing  an  insulation  washer  under  the 
nuts  to  prevent  grounding  of  the  ter- 
minals with  the  yoke. 

Before  start- 
ing    the     ma-  I   A  A    A     A 
chine  as  a  gen-    \SHUNTF1ELO 
erator,  magrie-     V    V  V 
tize    the    mag- 
netic circuit  of 
the     machine 
with  a  battery 
current.  It  will 
then     retain 
sufficient    r  e  - 
sidual    magne- 
tism to  enable 
it  to  start  gen- 
erating.   The  brushes  should  be  placed  on 
a  neutral  point  between  the  pole  tips,  and 
the  machine  brought  up  to  speed.    Run- 
ning as  a  generator,  the  brushes  should 
be  given  a  little  lead  in  the  direction  of 
rotation ;  as  a  motor,  a  little  lead  back  of 
the   direction   of   rotation.     The   output 
running  at  2500  r.p.m.  should  be  15  volts 


16._Connections 

Generator. 
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2  amperes,  though  3  amperes  could  be 
carried  for  short  intervals. 

This  dynamo  will  operate  satisfactorily 
as  a  motor  for  furnishing  motive  power 
to  toys,  light  machinery,  window  dis- 


plays, etc.  It  is  obvious  that  the  power 
will  not  be  great,  but  it  will  be  found  am- 
ple for  most  requirements  usually  ex- 
pected of  battery  motors  of  the  larger 
sizes. 


INJURIES  FROM  ELECTRICITY 


FOR  the  most  part  the  injuries  re- 
sulting from  electric  shocks  are 
suffered  by  linemen,  by  workers  in 
power  houses,  or  by  brakemen  on  elec- 
tric railways  who  happen  to  touch  the 
third  rail.  But  with  the  increase  of 
trolley  lines  in  city  and  country  and  with 
the  extension  of  transmission  systems 
carrying  currents  of  enormous  voltage 
over  long  distances  by  means  of  wires 
strung  on  poles,  the  danger  to  the  gen- 
eral public  is  constantly  increasing. 

Most  of  the  accidents  are  produced 
by  alternating  currents.  This  is  not  be- 
cause such  currents  are  more  dangerous 
than  direct  current,  but  because  they  are 
usually  of  higher  voltage.  It  is  not 
known  how  high  the  voltage  must  be  to 
cause  death.  Much  depends  upon  the 
mode  of  contact — whether  the  current 
passes  through  only  a  small  part  of  the 
body,  as  when  the  two  points  of  contact 
are  in  the  same  arm  or  leg,  or  whether 
it  passes  from  one  arm  to  the  other  or 
from  the  hand  to  the  foot.  A  partial 
degree  of  insulation  may  also  prevent 
serious  consequences ;  for  instance,  when 
one  is  standing  on  perfectly  dry  ground 
or  when  the  contact  is  made  through  the 
clothes. 

An  English  authority  on  medical  elec- 
tricity states  that  it  has  been  proved  that 
a  man  with  dry  clothing  can  sit  on  the 
third  rail,  which  carries  a  direct  current 
of  550  volts,  and  grasp  one  of  the  other 
rails  without  receiving  any  shock  what- 
ever, but  the  experiment  is  not  recom- 
mended to  the  curious. 

When  one  has  received  a  severe  elec- 
tric shock  which  has  not  been  immedi- 
ately fatal,  he  presents  signs  of  greatly 
lowered  vitality.  He  is  unconscious,  or 
semi-conscious,  with  almost  impercepti- 
ble pulse,  irregular  and  feeble  respira- 


tion, cold,  clammy  skin,  relaxed  muscles 
and  dilated  pupils. 

If  he  is  still  in  contact  with  the  live 
wire  the  muscles  may  be  strongly  con- 
tracted and  it  may  be  difficult  to  release 
him.  Anyone  who  attempts  to  drag  him 
away  should  have  his  hand  protected  by 
rubber  gloves  or  by  a  dry  coat  folded 
several  times,  and  he  must  see  that  the 
place  where  he  stands  is  dry  and  that 
his  foot  is  not  in  contact  with  a  rail. 

The  treatment  consists  mainly  in  stim- 
ulation of  the  heart  and  respiration. 
Aromatic  spirits  of  ammonia  or  some 
other  stimulant  should  be  given  if  the 
man  can  swallow,  and  artificial  respira- 
tion should  be  practiced.  This  may  be 
done  by  placing  the  person  flat  on  the 
ground  and  compressing  the  chest  firm- 
ly but  gently  for  a  few  seconds  and  re- 
peating sixteen  or  eighteen  times  a  min- 
ute. The  legs  should  be  raised  and  the 
arms  and  legs  rubbed  in  a  direction 
toward  the  body.  At  the  same  time  hot 
bottles  may  be  applied  to  the  body. 


A    NEW    PROJECTILE    OF    ODD 
DESIGN 

A  new  projectile,  something  between 
a  torpedo  and  a  shell,  has  been  submitted 
for  consideration  to  the  French  Minister 
of  Marine.  It  glides  and  skims  the  sur- 
face of  the  water  like  a  flat  pebble,  and 
has  a  range  of  nearly  10  miles.  It  can 
be  fired  from  either  a  torpedo  tube  or  a 
12-inch  gun,  and  contains  a  charge  suf- 
ficient to  destroy  dreadnoughts  or  a 
breakwater.  The  method  of  firing  is  sim- 
ple, and  can  be  effected  from  a  conning 
tower  without  the  use  of  the  telemeter. 
It  is  not  a  mere  freak  idea,  though  as 
yet  its  military  value  remains  to  be  estab- 
lished. 


What  a  Noise  Can  Do 


THROUGH  the  starting  of  a  fire  in 
an  oil  car  attached  to  it,  a  car  of 
powder  blew  up. 

The  concussion  was  tremendous  in 
the  way  of  destruction  of  property,  but 
the  sound  effect  was  still  greater.  The 
sound  of  that  explosion  traveled  over 
three  hundred  miles.  Entirely  inde- 
pendent of  concussion  or  the  power  of 
explosive  force,  the  sound  force  broke 
farmhouse  windows  as  far  as  300  miles 
away;  it  shook  dishes  off  of  shelves 
and  broke  them ;  it  broke  immense 
store  windows  102  miles  away  and  even 
caused  temporary  gales  of  wind  to  rise 
in  forests  75  and  100  miles  distant  from 
the  scene  of  the  disaster. 

Napolini,  an  Italian  scientist  of  some 
note  in  the  latter  part  of  the  eighteenth 
century,  claimed  one  evening  in  a  con- 
versation he  was  having  with  some 
friends,  that  with  a  large  tuning  fork 
and  at  a  distance  of  two  miles  from 
the  bells  of  the  main  Campanile  of 
Rome,  he  could  cause  the  chief  bell, 
known  as  "St.  Cecilia,"  to  ring.  His 
friends  agreed  to  pay  for  the  expense 
of  the  tuning  fork  with  the  understand- 
ing that  if  he  did  not  succeed  with  the 
experiment,  he  was  to  pay  them.  If  he 
did  succeed,  he  was  to  be  at  no  expense 
and  all  the  glory  was  to  be  his. 

An  immense  tuning  fork  was  con- 
structed, one  of  the  largest  ever  known 
to  man.  A  tuning  hammer  was  also 
constructed  with  which  to  strike  loudly 
a  correct  musical  note  on  this  fork.  On 
a  given  night,  Napolini  and  his  friends, 
with  the  authorities  of  the  city,  gath- 
ered on  a  roof-top  of  a  house  which 
afforded  an  unobstructed  line  of  sound 
or  sound  wave  current  to  the  bell  of 
St.  Cecilia.  Creditable  witnesses  were 
placed  at  the  Campanile  and  every  le- 
gitimate precaution  taken  to  see  that 
no  one  touched  the  levers  which  con- 
trolled the  six  bells  in  this  immense 
tower.  The  tuning  fork  was  set  up, 
and,  grasping  a  hammer,  Napolini  be- 
gan regularly  to  strike  the  fork.  For 
about  five  minutes  there  was  no  evi- 


dence that  his  experiment  would  prove 
successful ;  but  suddenly  the  bell  of  St. 
Cecilia  began  to  give  forth  a  musical 
response.  It  finally  rang  out  so  clearly 
that  it  could  be  heard  by  those  on  the 
housetop.  Its  companion  bells  gave  a 
fainter  response,  but  there  was  a  clear 
indication  of  harmonious  relation  in 
musical  sounds,  and  Napolini  was  up- 
held as  to  his  theory  that  sound  has 
an  extraordinary  power. 

It  is  only  within  the  last  thirty  years 
that  the  study  of  sound  has  been  taken 
up  by  experts.  This  has  been  largely 
for  the  purpose  of  showing  that  every 
effort  should  be  put  forth  to  diminish 
sound  in  human  life.  The  hum  of  the 
trolley  car,  the  grinding  of  elevated 
trains,  the  useless  rattling  of  wagons, 
wild  screams  that  are  uncalled  for,  harsh 
tones  in  the  human  voice,  all  have  a 
serious  and  destructive  effect  on  hu- 
man thought,  human  nerves,  the  diges- 
tion and  the  value  of  human  action  in 
general. 

MAKING   WHITE   PAPER   FROM 
BLACK 

The  paper  of  old  newspapers  and  old 
books  is  used  over  again  to  make  card- 
board and  coarse  wrapping-paper.  It  is 
difficult,  however,  to  produce  white  paper 
from  waste  printed  paper.  Various  at- 
tempts have  been  made  to  dissolve  the 
oily  or  resinous  portion  of  the  printing- 
inks  with  solutions  of  soap,  petroleum, 
caustic  sodas  and  so  forth,  in  order  to 
wash  away  the  black  pigment  afterward. 
There  has  been  invented  a  process  for 
removing  the  ink  pigment  by  treating  the 
printed  paper  with  boiling  solutions  of 
borax.  The  hope  is  expressed  that  this 
method  may  act  as  a  check  on  the  rapid 
deforestation  of  this  country  and  avert 
a  condition  that  has  threatened  to  cause 
a  crisis  in  the  paper  industry. 


Don't  fail  to  read  the  important  an- 
nouncement appearing  on  page  289  of 
this  issue. 
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THE 
CRYSTAL 


COFFIN 


A 


VERY  simple  yet  eff active  illu- 
sion which  is  often  presented 
on  the  vaudeville  stage  is  that  known  as 
the  "Crystal  Coffin."  The  trick,  as  it  ap- 
pears to  the  audience,  is  as  follows : 

The  performer  draws  attention  to  a 
long,  coffin-shaped  box  which  is  hang- 
ing several  feet  above  the  center  of  the 
stage  and  clear  of  the  back  drop  and 
sides.  The  sides  and  ends  of  the  coffin 
are  of  glass,  so  that  it  is  possible  to  see 
through  it  and  observe  the  curtain  at  the 
back  of  the  stage.  The  coffin  is  sus- 
pended in  the  air  by  four  steel  chains. 

The  performer's  assistant  is  now  intro- 
duced— generally  in  the  person  of  a 
beautiful  and  lithe  young  woman — and 
placed  in  the  coffin.  The  lid  is  closed 
and  the  young  woman  can  be  readily 
seen  lying  in  the  coffin.  Suddenly  the 
magician  fires  a  pistol  several  times  and 
the  audience  looking  through  the  glass 
coffin  notices  that  the  assistant  is  no 
longer  there.  In  a  moment  or  two,  how- 
ever, she  is  seen  running  down  towards 
the  stage  from  the  rear  of  the  house. 
She  steps  up  on  the  stage  and,  after 
bowing  to  the  stupefied  audience,  retires. 

The  secret  of  this  clever  illusion  lies 
mainly  in  the  construction  of  the  box- 
like  receptacle  in  which  the  young  lady 
is  placed.  Although  the  coffin  appears 
to  be  built  wholly  of  glass  as  shown  to 
the  audience,  it  is  not  so  in  reality.  The 
top  and  bottom  of  the  coffin  are  of  wood, 
while  the  sides  and  ends  are  of  plate 
glass.  But  by  manipulation  and  clever 


presentation,  the  performer  can  almost 
always  leave  the  impression  with  the  au- 
dience that  the  entire  box  is  made  of 
glass. 

The  illusion  depends  for  its  success  on 
the  top  and  bottom  of  the  coffin.  The 
top  lid  is  so  hinged  that  it  swings  out- 
ward; and  underneath  it  is  hinged,  so  as 
to  swing  inward,  a  mirror  which  exactly 
fits  the  under  side  of  the  wooden  lid. 
The  mirror  is  normally  kept  in  place 
against  the  under  side  of  the  wooden  lid 
by  means  of  a  spring  bolt  that  may  be 
released  upon  pressure  of  a  spring. 
When  the  mirror  falls  back,  it  comes  to 
a  position  diagonally  across  the  crystal 
coffin.  In  the  meantime,  the  coffin  has 
been  pulled  up  a  little  on  one  side  by 
assistants  in  the  flies,  who  pull  the  chains 
a  certain,  specified  amount  when  the 
pistol  is  fired. 

The  under  side  of  the  mirror  is  painted 
so  as  to  resemble  the  under  side  of  the 
lid  proper,  to  which  it  is  attached.  The 
under  side  of  the  lid  is  lined  with  black 
cloth,  exactly  matching  the  black  cloth 
which  hangs  as  a  curtain  at  the  rear  of 
the  stage.  At  a  little  distance  and  in 
fairly  dim  light,  anyone  looking  into  the 
coffin  assumes  that  he  is  seeing  through 
its  glass  sides  to  the  rear  curtain,  even 
though  it  is  tilted.  As  a  matter  of  fact, 
however,  the  audience  only  sees  the  re- 
flection of  the  under  surface  of  the  lid, 
which,  since  it  matches  the  back  drop, 
gives  the  impression  that  the  coffin  is 
empty  and  transparent. 
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When  the  mirror  falls  into  place  upon 
pressure  of  the  proper  spring,  the  rear 
half  of  the  coffin  is  left  as  a  hollow,  tri- 
angular space,  and  it  is  here  that  the  as- 
sistant hides.  She  is  held  there  and  con- 
cealed by  the  mirror  which  has  fallen 
in  front  of  her.  The  ends  of  the  mirror 
would  be  seen  were  it  not  for  the  fp.ci 
that  two  strips  of  wood  or  black  paper 
run  across  the  ends,  apparently  to  make 
it  solid,  but  in  reality  to  conceal  the  ends. 
These  pieces  run  diagonally  from  corner 
to  corner. 

The  method  of  working  the  illusion 
can  now  be  explained.  When  the  assist- 
ant is  placed  in  the  coffin,  she  places  her 
hand  on  the  spring,  ready  to  press  it.  At 
the  moment  the  magician  fires  his  pistol, 
she  presses  the  spring  catch  and  thereby 
causes  the  mirror  to  fall  in  front  of  her. 
At  the  same  instant,  the  two  assistants 
in  the  flies  pull  up  the  front  end  of  the 


A    NEW    METAL    WHICH    MAY 
REPLACE  RADIUM 

Zeitschrift  fur  Schwachstromiechnic 
is  the  authority  for  the  following  story. 
If  it  appears  improbable,  as  it  certainly 
does,  it  must  be  borne  in  mind  that  we 
would  have  been  equally  incredulous,  no 
doubt,  if  we  had  been  given  a  description 
of  the  properties  of  radium  twenty  years 
ago. 

In  the  mountains  of  Namangan,  terri- 
tory of  Ferghana,  Turkestan,  there  has 
just  been  discovered  a  new  metal  having 
powers  so  unusual  as  to  surpass  even 
those  of  radium.  An  explorer  picked  up 
a  number  of  small  pieces  of  metal  of  a 
dirty  brown  color  and  of  great  weight. 
He  carried  some  of  it  to  Moscow  and 
there  left  it  at  a  chemical  laboratory  for 
examination.  The  chemists  made  a  num- 
ber of  experiments  which  gave  some 
very  surprising  results.  When  the  metal 
was  placed  in  an  acid  it  at  once  developed 
a  very  low  temperature  and  caused  the 
immediate  disintegration  of  the  glass 
containing  vessel.  When  this  was  re- 
placed by  vessels  of  stone  or  porcelain, 
the  result  was  the  same.  Finally  an  iron 
vessel  was  used ;  this  also  was  reduced 
to  powder.  The  chemists  then  tr"*d  a 


coffin  in  such  a  manner  that  the  mirror 
slants  at  the  proper  angle  for  the  view 
of  the  audience.  The  girl  is  then  hidden 
from  view  and  the  coffin  appears  empty. 
The  girl  who  comes  from  the  rear  of 
the  house  is,  of  course,  a  confederate 
dressed  exactly  the  same  as  the  girl  hid- 
den in  the  coffin.  The  art  of  facial 
makeup  makes  the  illusion  complete. 
Such  differences  in  appearance  between 
the  girls  as  there  might  naturally  be  are 
not  perceived  by  the  audience,  since  the 
second  girl  does  not  remain  on  the  stage 
a  sufficient  length  of  time  to  be  carefully 
studied.  Of  course,  a  few  moments  are 
allowed  to  elapse  before  this  girl  makes 
her  appearance  at  the  rear  of  the  theatre, 
for  the  suspicions  of  the  audience  would 
be  aroused  if  she  appeared  immediately 
after  the  pistol  shots  were  fired.  As  it 
is,  the  audience  assumes  that  the  gill 
placed  in  the  coffin  has  made  her  escape. 


heavy  receptacle  of  granite,  with  the  re- 
sult that  this  also  was  disintegrated 
without  the  production  of  gas  or  explo- 
sion of  any  kind,  but  with  the  same  low- 
ering of  temperature.  When  the  metal 
was  treated  with  an  alkali  it  lost  twenty 
per  cent,  of  its  weight.  Then  the  chem- 
ists were  sent  to  Turkestan  to  get  a 
fresh  supply,  which,  after  considerable 
search,  they  found  and  brought  back  to 
Moscow.  Further  experiments  indicate 
that  the  new  metal  has  valuable  curative 
properties.  One  of  the  most  striking  ob- 
servations made  so  far  is  that  substances 
brought  into  contact  with  it  invariably 
lose  weight.  Russian  scientific  circles  are 
united  in  the  belief  that  the  world  is  on 
the  eve  of  an  enormous  surprise,  per- 
haps even  greater  than  that  produced  by 
the  discovery  of  radium. — J.  H.  BLAKEY. 


Over  the  new  trans-continental  tele- 
phone line  the  voice  travels  from  New 
York  to  San  Francisco  in  i/i 5th  second, 
or  at  a  rate  of  56,000  miles  per  second.  If 
a  man  could  shout  loud  enough  to  be 
heard  over  that  distance,  the  sound  would 
take  four  hours  to  travel  the  3,400  miles 
of  air. 


Making  a  Fac  Simile  Rubber  Stamp 


By  Edward  F.  Hallock 


FOR  those  who  turn  out  duplicate 
letters  in  large  quantities,  a  fac 
simile  rubber  stamp  of  the  signature  to 
be  placed  on  the  mail  matter  is  a  great 
convenience.  The  making  of  such  a 
stamp  is  not  a  difficult  matter  and  can 
readily  be  undertaken  by  anyone  who 
can  handle  a  camera  and  vulcanize  a 
patch  on  an  inner  tube. 

The  first  operation  in  the  process  of 
making  a  signature  stamp  is  to  write  the 
signature  which  is  to  be  copied.  The 
name  should  be  written  on  white  Bristol 
board  in  jet  black  ink,  preferably  draw- 
ing ink,  and  should  be  half  again  the  size 
of  the  normal  signature,  so  that  when  it 
is  photographed  it  will  not  lose  too  much 
detail.  The  card  bearing  the  name  is 
then  tacked  up  before  a  camera  and 
brought  to  a  sharp  focus  on  the  ground 
glass  plate,  it  first  having  been  ascer- 
tained that  the  object  is  the  correct  dis- 
tance removed  from  the  lens  to  bring  the 
name  on  the  plate  to  about  the  normal 
size. 

With  the  object  sharply  focused,  an 
exposure  is  made  on  a  slow  plate  such  as 
is  normally  used  for  copying  purposes 
and  with  a 
small  lens 
aperture  in  or- 
der that  the 
detail  may  be 
as  sharp  as 
can  be  ob 
tained.  T  h  -e 
plate  i  s  de- 
veloped in  a 
bath  that  gives 
good  contrasty 
negatives,  a  standard,  slow  hydrochinone 
developer  is  to  be  recommended,  and 
then,  to  make  the  impression  more  effec- 
tive, the  plate  is  intensified  in  the  usual 
manner. 

The  negative  having  been  completed 
to  the  satisfaction  of  the  operator,  a 
process  plate  is  prepared  in  the  follow- 
ing manner:  Ordinary  carpenter's  gflue, 


well  washed  to  eliminate  the  last  trace 
of  dust  or  grit,  is  allowed  to  swell  in  cold 
water  until  it  has  taken  up  all  the  water 
it  will  absorb.  The  glue  is  then  melted 
in  the  usual 
manner  ]in  a  "" 
double  boiler, 
without  the 
a  d  d  ivt  ion  of 
any  more  wa- 
ter. It  is  al- 
lowed to  cook 
for  a  couple  of 
hours,  in  order 
to  drive  off  a 
good  portion 
of  the  moisture 

The  plate  can  be  an  old  photographic 
negative  or  a  common  piece  of  window 
glass.  It  is  cleansed  and  then  coated 
with  the  glue,  which  has  been  skimmed 
to  rid  it  of  the  froth  which  ordinarily 
collects  on  the  surface  of  the  liquid. 
Care  should  be  exercised  in  coating  the 
plate  to  make  sure  that  a  film  of  even 
thickness  is  applied  to  the  plate.  This 
can  best  be  done  by  pouring  a  quantity 
of  the  hot  glue  in  the  center  of  the  plate 
and  then  tilting  the  plate  first  in  one  di- 
rection and  then  the  other,  until  the  glue 
has  reached  every  portion  of  the  surface. 
If  the  tilting  is  carefully  done,  the  glue 
can  be  so  manipulated  that  it  will  not  run 
over  the  edge.  The  plate  should  then 
be  placed  on  a  perfectly  level  surface  to 
dry. 

When  the  plate  has  dried  out  thor- 
oughly, it  is  sensitized  by  immersing  it  in 
a  solution  of  bichromate  of  potash  in 
water,  in  the  proportion  of  ten  parts  of 
water  by  weight  to  one  of  the  bichrom- 
ate. The  plate  is  allowed  to  stay  in  this 
solution,  which  should  be  cold,  of  course, 
so  as  not  to  melt  the  glue,  until  the  film 
has  swelled  to  its  fullest  extent  for  the 
second  time  and  then  it  should  be  placed 
on  edge  to  dry  in  a  dark  place.  The 
plate  should  not  be  allowed  to  remain  in 
the  liquid  longer  than  is  necessary  to 
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swell  the  glue 
fully,  for 
otherwise  i  t 
will  frill  and 
bubble. 

When  the 
plate  has 
dried  out  for 
the  second 
time,  it  will 
be  found 
that  the 
chemical  has  so  affected  the  glue  that  if 
it  is  exposed  for  a  short  time  to  the 
light,  it  will  lose  all  power  of  absorbing 
water  and  swelling;  and  it  is  this  effect 
of  light  on  the  glue  that  is  utilized  in  the 
process  of  making  the  fac  simile  stamp. 
The  plate  is  placed  under  the  negative  in 
a  printing  frame,  just  as  if  it  were  a 
piece  of  photographic  paper  or  a  lantern 
slide,  and  the  frame  then  is  placed  in 
strong  sunlight  for  from  ten  to  fifteen 
minutes.  When  the  plate  is  removed 
from  the  frame  it  will  be  found  that  the 
signature  is  printed  on  it  in  deep  brown 
against  the  light  brown  color  of  the  sen- 
sitized glue. 

Development  is  effected  by  placing  the 
glue  in  a  cold  water  bath  and  allowing 
it  to  remain  there  for  several  hours. 
Upon  examination  it  will  be  found  that 
all  portions  of  the  plate,  save  the  signa- 
ture which  alone  was  exposed  to  the  rays 
of  the  sun,  have  swollen  with  the  water 
absorbed.  The  signature  then  is  left  in- 
taglio in  the  glue  film  and  the  relative 
height  of  the  swelled  and  the  unswelled 
portions  is  such  that  when  a  plaster  cast 
is  taken  from  the  glue  plate,  the  name 
stands  out  in  bold  relief  to  such  a  height 
that  good  clear  prints  can  be  taken  from 
it. 

The  plaster  cast  is  very  easily  taken. 
The  plaster  is  mixed  to  the  consistency 
of  cream,  and  then  is  worked  into  the 
lines  representing  the  signature  with  a 
soft  camel's  hair  brush ;  care  being  ex- 
ercised to  see  that  the  plaster  reaches  the 
smallest  crevice  and  that  no  air  bubbles 
are  allowed  to  remain.  The  plaster  cast 
should  be  made  sufficiently  thick  to  give 
it  strength  so  that  it  will  not  break  when 
being  handled. 
WJvti  the  plaster  has  set  and  hard- 


ened, which  will  be  in  about  an  hour  or 
even  sooner,  provided  a  little  salt  has 
been  added  to  the  water  in  which  it  is 
mixed,  it  can  easily  be  removed  from  the 
glue  film  and,  as  was  stated  before,  will 
bear  the  signature  in  bold  relief.  The 
plaster,  however,  is  hardly  suitable  to 
print  from,  so  it  is  necessary  to  make 
another  intaglio  mould  similar  to  the  glue 
mould,  but  this  time  made  from  the 
more  substantial  plaster. 

To  do  this,  the  face  of  the  plaster  cast 
is  well  greased  with  either  lard  or  tal- 
low  in  order  to  prevent  it  sticking  when 
the  soft  plaster  is  poured  against  it.  Care 
should  be  taken  in  greasing  the  surface 
to  get  the  grease  into  every  little  space 
around  the  lettering,  for  otherwise  trou- 
ble will  ensue.  The  plaster  for  the  sec- 
ond cast  should  be  mixed  the  same  as  be- 
fore and  should  be  manipulated  into  the 
smallest  crevices  of  the  signature  with 
the  brush  in  the  same  manner.  The  sec- 
ond cast  should  be  made  quite  thick  and 
substantial  for  it  will  have  to  stand  con- 
siderable pressure  when  it  comes  to  vul- 
canizing. 

When  the  plaster  has  hardened  the 
two  casts  can  readily  be  separated,  pro- 
vided care  has  been  taken  to  see  that  all 
portions  of  the  first  cast  were  greased 
before  pouring  the  second  cast,  leaving 
the  signature  complete  to  the  last  detail 
impressed  in  the  second  cast.  It  is  from 
this  cast  that  the  rubber  stamp  is  actually 
to  be  made. 

For  the  purpose  a  small  gasoline  vul- 
canizer,  such  as  is  used  by  automobilists 
for  repairing  inner  tubes,  is  necessary. 
Plastic  or  under  cured  rubber,  some  of 
which  comes  with  the  vulcanizer  and 
which  is  used  for  repairing  punctures  in 
the  tubes,  is  carefully  impressed  into  the 
lines  of  the 
signature.  Be- 
fore doing  so, 
however,  the 
plaster  mold 
should  be 
dusted  with 
fine  graphite 
to  prevent  the 
rubber  from 
sticking. 
The  rubber, 
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which  is  soft  and  pliable  and  which 
comes  in  thin  sheets,  is  very  easily 
pressed  into  the  lines,  and  being  plastic 
and  not  resilient,  it  will  remain  there.  It 
should  be  applied  one  layer  at  a  time  for 
several  layers  until  the  stamp  seems  to 
have  sufficient  backing.  Then  the  plaster 
cast  is  placed  in  the  vulcanizer  with  the 
rubber  on  top  so  that  the  heated  plate 
of  the  device  bears  directly  on  the  rub- 
ber, and  the  clamps  are  tightened  as  hard 
as  possible  with  the  hands.  Tightening 
the  clamp  is  important,  for  it  forces  the 
rubber  into  the  smallest  crevices.  Then 
the  heater  is  filled  with  gasoline  in  the 
usual  manner,  save  that  half  again  the 
quantity  used  for  an  ordinary  tube  patch 
is  put  in,  and  ignited. 


The  process  of  vulcanization  is  al- 
lowed to  continue  until  the  fuel  has 
burned  itself  out,  when  the  plaster  cast 
is  removed  from  the  vulcanizer  and  al- 
lowed to  cool.  This  results  in  the  rub- 
ber being  fully  cured  and  very  resilient. 
It  is  peeled  from  the  plaster,  revealing  a 
perfect  reversed  impression  of  the  writ- 
ten signature.  The  rough  edges  of  the 
rubber  can  then  be  trimmed  off  with  a 
penknife  and  the  stamp  glued  to  a  block 
of  wood  fitted  with  a  handle,  ready  for 
use. 

It  will  be  found,  of  course,  that  in  the 
process  the  signature  will  have  suffered 
a  slight  loss  of  detail  due  to  the  numer- 
ous transfers,  but  on  the  whole  the  re- 
sults will  be  highly  satisfactory. 


CLUES  FOR  THE  ELECTRICAL  CONTRACTOR 


A  MISTAKE  often  made  is  for  the 
practical,  hard  working  electric- 
ian to  associate  himself  with  a  man  of 
capital  in  order  to  equip  and  conduct 
an  electrical  contracting  business,  de- 
pendent wholly  upon  the  size  and  gen- 
eral looseness  of  the  capitalist  part- 
ner's pocketbook.  The  sum  and  sub- 
stance of  such  a  combination  is  this: 
A  has  experience  but  no  money,  while 
B  has  money  but  no  experience,  so 
they  combine  forces.  The  result,  in 
seven  cases  out  of  ten,  is  that  the  part- 
nership is  eventually  dissolved  leaving 
B  short  on  capital  and  long  on  experi- 
ence; and  A  is  perhaps  a  wiser  man  for 
his  experience. 

Any  one  can  place  five  hundred  dol- 
lars with  a  partner  of  five  years'  experi- 
ence, but  it  takes  a  thoughtful  and 
practical  business  man  to  make  a  suc- 


cess of  the  combination.  The  chemist 
combines  one  part  of  oxygen  with  two 
parts  of  hydrogen  to  produce  water; 
but  if  he  should  place  these  elements 
together  in  any  other  proportion,  the 
result  would  be  quite  different.  It  is 
the  same  in  the  case  in  point.  If  capi- 
tal and  experience  are  not  united  in  the 
one  correct  manner,  then  we  cannot 
have  success. 

Then  there  is  the  question  of  office 
management.  Too  often  so  little  atten- 
tion is  given  to  this  important  end 
of  the  business  that  a  shop  helper  can 
guess  as  closely  to  the  earning  power 
of  the  company  as  the  manager  him- 
self. We  do  not  see  this  condition  in  a 
drug  or  a  dry  goods  house,  nor,  in  fact, 
do  we  find  it  in  any  line  of  paying  en- 
terprises. 

In  the  ideal  business,  both  the  shop 
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manager  and  the  office  manager  have 
good  working  ideas  of  each  other's 
duties,  but  they  never  interfere  with 
one  another.  The  office  manager  can 
tell  you  at  a  moment's  notice  the 
amount  of  money  expended  during 
any  given  time  or  he  can  tell  you  the 
latest  quotation  on  copper  wire.  The 
shop  manager  can,  with  equal  facility, 
tell  you  how  much  time  was  spent  in 
roughing  in  Mr.  B's  residence,  or  the 
condition  of  the  stock  room.  This  is 
truly  the  ideal  condition,  regardless  of 
whether  the  company  is  a  large  one  or 
whether  the  whole  working  force  is 
represented  by  the  owner. 

Management  as  just  described  will 
succeed  when  work  is  slack  and  when 
the  incompetent  man  closes  his  doors. 
It  is  the  condition  arrived  at  when  the 
practical  electrician  with  a  certain 
amount  of  business  training  conducts 
his  own  shop,  or  when  the  man  of  ex- 
perience and  the  man  with  capital  com- 
bine forces  in  the  proper  manner. 

Another  source  of  destruction  for 
the  electrical  contractor  is  the  estimat- 
ing department.  This  work  unques- 
tionably should  come  under  the  super- 
vision of  a  man  who  is  at  once  an  ex- 
perienced electrician  and  a  shrewd  busi- 
ness man.  He  must  know  how  long 
it  will  take  each  and  every  one  of  his 
men  to  tape  one  joint ;  how  long  it  will 
take  a  man  to  rough  in  a  knob  and  tube 
job  under  the  ever  varying  conditions 
of  architecture;  he  must  know  person- 
ally every  salesman  who  calls  on  his 
firm,  in  order  to  get  the  lowest  quota- 
tions on  short  notice.  I  know  men 
who  can  tell  closely  at  a  glance  the  cost 
of  wiring  a  residence  complete,  but  you 
must  understand  that  they  are  men  of 
experience  who  keep  close  watch  on 
the  time  and  material  spent  on  various 
classes  of  work.  They  not  only  know 
that  a  house  may  be  wired  much  more 
quickly  when  the  joists  and  bridge 
work  run  just  right,  but  they  know  how 
much  more  quickly  it  can  be  done. 
With  the  lively  competition  in  almost 
every  city  or  town,  the  man  who 
guesses  is  going  to  lose  out  sooner  or 
later.  Get  a  man  in  your  shop  who 
does  not  guess  but  knows,  and  you  will 


have  an  estimator  who  will  bring 
profits  to  your  door.  Every  means 
should  be  given  him  to  obtain  informa- 
tion regarding  work. 

If  you  are  estimating  your  own  jobs, 
you  are  doomed  to  certain  failure  un- 
less you  familiarize  yourself  with  every 
detail  connected  with  the  business.  A 
record  should  be  kept  of  every  piece 
of  work  done,  showing  the  conditions 
met  and  the  actual  cost  required  to 
complete  it.  In  this  way  you  will  be 
stowing  away  invaluable  information 
for  use  at  some  future  time.  In  other 
words,  your  business  must  be  progres- 
sive. A  membership  in  a.  contractors' 
association,  a  subscription  to  a  good 
electrical  journal  and  a  well  constituted 
library  pertaining  to  electrical  engi- 
neering are  essential  to  a  progressive 
firm. 

Men  are  just  as  human  as  you  make 
them.  If  you  treat  them  as  beasts  of 
burden,  then  you  can  confidently  ex- 
pect their  work  to  deteriorate.  Help 
them  over  the  rough  spots  and  you  will 
find  them  ready  to  put  forth  a  little 
extra  energy  in  your  behalf.  If  you 
do  not  systematize  your  business  as 
other  contractors  are  doing  you  will 
eventually  be  among  the  losers. — J.  S. 
BLAIR. 


RECENT    SUBSTITUTES    FOR 
PLATINUM 

The  great  increase  in  the  value  of 
platinum  daring  the  lust  few  years  has 
led  many  investigator?  to  seek  substi- 
tutes for  it.  It  appears  that  the  search 
has  been  partly  successful.  Platinum - 
clad  nickel-steel  wire  is  beginning  to  dis- 
place platinum  wire  in  incandescent 
lamps;  wires  of  nickel  alloys  are  now 
making  the  cheaper  grades  of  artificial 
teeth ;  asbestos  threads  are  taking  the 
place  of  platinum  wires  in  gas  mantles ; 
and  fused  quartz  ware  has  come  into 
general  use  in  chemical  laboratories  in 
the  place  of  platinum  utensils.  Yet  the 
introduction  of  these  substitutes  has  not 
affected  the  price  of  platinum ;  the  de- 
mand for  the  metal  seems  to  have  stead- 
ily increased  in  spite  of  them. 


for  the  Handy  Man 


A  Library  Dome  in  Wood  and  Art  Glass 


design  offered  in  this  article  has 
A  been  prepared  with  some  misgiv- 
ings on  the  part  of  the  author  as  the 
project  is  not  a  simple  one  for  the  aver- 
age amateur  mechanic  to  handle  The 
greatest  care  has  been  taken  with  the 
drawings,  however,  and  it  is  hoped  that 
by  adhering  closely  to  dimensions  and 
then  using  a  little  ingenuity  and  judg- 
ment in  the  assembly,  the  builder  will 
have  but  little  difficulty  in  turning  out  a 
presentable  piece  of  work.  Certain  it  is 
that  the  finished  article  is  one  that  will 
give  unending  satisfaction  not  only  to  its 
builder,  but  to  all  who  have  the  privilege 
of  reading  beneath  its  genial  rays.  The 
lamps  are  so  placed  that  the  reader  is 


never  annoyed  by  having  the  direct  raya 
from  the  filament  shine  in  his  eyes  and  at 
the  same  time  the  illumination  on  the 
book  is  excellent. 

Referring  to  Fig.  i  and  also  to  the 
wash  drawing  on  the  next  page,  the 
reader  will  note  that  the  lamp  is  rectan- 
gular in  form,  32  inches  long,  16  inches 
wide,  and  suspended  from  a  chain  60 
inches  long,  or  as  long  as  may  be  neces- 
sary according  to  the  height  of  the 
ceiling. 

As  the  construction  is,  in  general,  sim- 
ilar to  that  of -the  lamp  described  in  the 
preceding  article  of  this  series,  the  au- 
thor will  endeavor  to  specialize  on  the 
particularly  difficult  portions  of  the  work 
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m  the  drawing  of  the  details,  Fig.  2,  is  as 
follows : 

pc.  wood 

"x4"xi4 


(A) 
(B) 
(C) 
(C) 
(D) 


rather  than  give  a  lengthy  discussion  of     the  decorative  pieces  G.    This  assembly 

the  points   covered   previously   in   other     can  all  he  done  with  the  aid  of  glue  and 

articles.  slender  brads.    The  construction  must  be 

The  bill  of  materials,  as  may  be  noted     substantial,  however,  as  the  lamp  weighs 

bit  when  completed. 

The  top  of  the  dome  B  is 
then  fitted  with  the  strips  PI 
and  the  workbench  prepared 
for  the  most  difficult  feat  of 
ali.  The  frame  of  the  lamp  is 
to  be  located  and  temporarily 
secured  in  position  on  the 
bench.  The  top  of  the  dome 
is  propped  up  at  exactly  the 
right  height  and  in  the  center 
of  the  dome  by  means  of 
blocks  of  wood.  The  angle 
pieces  /,  which  must  previous- 
ly have  been  cut  carefully  to 
size,  are  then  fitted,  joining 
the  lower  frame  and  the  top 
piece  of  the  dome  together. 
The  angle  pieces  are  secured 
to  the  top  and  to  the  corner 


(F) 


(K) 

(L) 
(L) 


2  pcs.  wood 
4  pcs.  wood 
4  pcs.  wood  %"xiJ4"xi 
4  pcs.  wood  $4"x^"x3' 
4  pcs.  wood  2/"x^4"xi 
4  pcs.  wood  i"xi"x3j4. 
(G)  14  pcs.  wood  24"x24"x2' 
(H)     2  pcs.  wood 
(H)     2  pcs.  wood 
(7)      4    pcs.    wood    ^2"xij4"xl3" 

(unfinished  size). 
(7)      2  pcs.  wood  ^"xi"xu"  (un- 
finished size). 
2  pcs.  wood  Hi"xi"x3o"  (un- 
finished size). 
8  pcs.  wood  5^"x§4"xi^i". 
4  pcs.  wood  ^"x^"x^". 
(M)  96  pcs.  wood  ^"x^"x3^". 
(M)  96  pcs.  wood  ^"x^"x5^ff. 
(N)     2    pcs.    wood    f4"xJ4"xi8" 

(unfinished   size). 
(0)     2     pcs.     wood     34"x*4"x5w 

(unfinished  size). 
In  addition  to  the  above,  the 
builder  will  require  eight 
pieces  of  art  glass  cut  to  the 
proper  size  to  fit  within  the 
frame  and  two  electric  lamp 
fittings  of  the  type  known  as 
"show  window  receptacles"  in 
which  the  lamps  are  held  out 
at  an  angle  of  about  30  de- 
grees from  the  wall. 

The  lumber 
is  to  be  or- 
dered cut  to 
the  proper 
sizes  at  the  mill 
if  the  builder 
wishes  to  save 
himself  much 
u  n  i  n  t  e  r  - 
esting  labor. 
The  angles  in- 
dicated in  the 
drawings 

will  have  to  be  finished  by  the  builder  as 
the  work  progresses  and  it  is  in  this  fea- 
ture of  the  work  that  the  greatest  diffi- 
culty will  be  experienced. 

The  frame  is  to  be  assembled  by  nail- 
ing the  strips  C  to  the  corner  posts  F 
and  then  fitting  in  the  side  rails  D  with 


Library    Dome    Complete. 


posts  with  good,  strong  finish- 
ing nails,  supplemented  with 
glue,  as  these  joints  must  bear 
the  entire  weight  of  the  lamp. 
This  part  of  the  work  finished, 
the  glass  may  be  inserted  and 
held  in  position  with  brads. 
The  finishing  strips  top  and 
bottom  are  then  put  on  and 
the  dome  is 

"5-^  complete    with 

the  exception 
of  the  two  re- 
c  e  p  t  a  c  1  e  s 
which  are 
placed  as 
shown  in  Fig. 
2.  The  wires 
are  passed 
through  holes 
in  the  top 
piece  and  up 
the  chains. 

For  the  de- 
tails of  the  chain  construction  the  reader 
is  referred  to  Fig.  i,  as  well  as  to  the 
parts  L  and  M  in  Fig.  2.  The  chains  are 
built  up  of  separate  pieces  of  wood  se 
curely  held  together  with  nails  and  glue 
The  length  of  the  two  chains  should  be 
(Continued  on  page  40?) 
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Utar'fef?  by  SPzomas  Stan/ey  Cbrfr 


Construction  of  a  Welding  Transformer 


THE  feat  of  grasping  a  piece  of  iron 
wire,  as  thick  as  a  pencil,  between 
two  pairs  of  tongs  held  in  the  hands, 
and  causing  the  wire  to  become  red  and 
even  white  hot  while  held  in  that  posi- 
tion, is  a  stunt  which  seldom  fails  to  call 
forth  the  applause  of  an  audience.  When 
the  experiment  is  conducted  with  the 
proper  scenic  atmosphere,  the  effect  is 
materially  enhanced. 

In  this  article  the  reader  will  find  the 
details  of  the  construction  of  a  low-volt- 
age transformer  admirably  adapted  to 


this  purpose.  The  transformer  can  be 
built  by  the  average  handyman  who  has  a 
smattering  of  electrical  knowledge  and 
who  knows  the  value  of  careful  work  as 
regards  insulation.  In  the  article  to  fol- 
low, the  design  of  a  suitable  stage  setting 
and  accessories  will  be  described.  While 
this  experiment  may  readily  be  made 
one  of  a  number  grouped  up  into  a  sin- 
gle offering,  still  it  is  quite  complete  in 
itself  and  with  embellishments,  it  may 
form  the  basis  for  an  act  of  a  few  min- 
utes' duration. 


'    Co, 


Core  ir-onj  3"*$*    340  pcj. 

"        J"*6'     340  pC<5. 

Core  of  silicon  steel  .on' thick. 


Ft'$.  Z 

To  spool 

'•  Ribbon  to  which.. 
*  issoldered. 


j  method  of  but/ding 
up  core  irons. 


Copperr/bbon 
Starting  end  of  wire 
soldered  and succe&sjve 
turns  wound  over  ribbon. 


fyf 

Primary  wound  and 
taped  ready  for  secondary 


To  spool 


I  Finishing  ends 
1  soldered. 


Wh&n4sth..  turn  is  wound 
~  to  ribbon  before 
~  ftirxtfry. 


Starting  ends  sq/dered 
wound  j  wires  /'n  mu/f/'p/e. 


One  leg  with  primary 
and  secondary  finished 


Constructional    Details    of   the   Welding    Transformer. 
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In  order  to  make  the 
description  clearer,  the 
various  parts  of  the 
transformer  will  be  de- 
scribed separately,  each 
under  its  proper  head- 
ing. The  transformer 
is  designed  for  operation 
on  a  no-volt,  6o-cycle 
alternating  current  cir- 
cuit and  when  the  load 
is  applied,  the  current  in 
the  primary  is  approxi- 
mately 26  amperes.  The 
secondary  current  at  n 
volts  is  in  the  neighbor- 
hood of  250  amperes 
and  this  is  sufficiently 
large  to  make  quite  3 
display. 

THE  CORE 

The  core  of  the 
transformer  is  of  lam- 
inated iron  or  preferably  silicon  steel 
.017  inch  thick  and  cut  into  pieces  as  in- 
dicated in  Fig.  i.  From  the  diagram 
the  reader  will  note  that  two  sizes  are 
required,  i.  e.,  3  by  6  inches  and  3  by  8 
inches,  respectively,  and  340  pieces  of 
each  size  will  be  needed.  The  steel  for 
the  core  may  be  obtained  cut  to  size  and 
ready  to  assemble  from  certain  trans- 
former manufacturers  who  buy  the  ma- 
terial in  large  quantities  and  cut  it  with 
a  gate  shear. 

Fig.  3  shows  how  the  3  by  8  inch  pieces 
are  assembled  with  the  ends  projecting 
alternately  three  inches  first  on  one  and 
then  on  the  other  side.  The  strips  arc 
divided  into  two  piles  of  170  pieces  each 
and  each  pile  is  then  built  up  as  shown 
in  Fig.  3  to  make  two  cores,  each  three 
inches  thick.  A  generous  wrapping  of 
tape  and  three  layers  of  press  board 
make  the  cores  ready  for  the  windings. 

PRIMARY  AND  SECONDARY  WINDING 

The  secondary  is  wound  over  the  pri- 
mary on  each  leg  of  the  transformer. 
For  this  reason  the  primary  winding  will 


phoning  direct /on 
of  windings 


10 


View  of  the  Welding  Transformer  as  it  Appears  when  Completed. 

a  wire  three  sizes  smaller  in  the  primary 
only.  The  windings  here  mentioned  are 
figured  at  but  500  circular  mils  per  am- 
pere, but  in  view  of  the  fact  that  the 
transformer  is  used  for  only  a  few  min- 
utes at  a  time,  the  heating  will  not  be 
excessive. 

The  primary  consists  of  120  turns  in 
all  and  so  arranged  that  90  turns  may 
be  used  if  desired.  The  winding  is  of 
No.  9  D.  C.  C.  magnet  wire  in  four  lay- 
ers of  30  turns  per  layer.  Two  layers 
are  wound  on  each  leg.  With  reference 
to  Fig.  5,  the  winding  is  started  by  sol- 
dering the  end  of  the  wire  from  the  spool 
to  the  end  of  a  piece  of  stout  copper 
ribbon  which  is  then  insulated  with  a 
layer  of  paper  and  the  winding  con- 
tinued over  it  for  one  layer.  This  pre- 
vents the  annoyance  of  the  first  turn 
coming  loose  after  the  winding  is  re- 
moved from  the  lathe. 

Over  the  first  layer  of  the  primary  is 
placed  a  layer  of  press  board  and  then 
the  second  layer  of  wire  is  wound  until 
the  45th  turn  is  reached.  At  this  point 
a  tap  of  copper  ribbon  is  taken  as  shown 


be  considered  first.     As  mentioned  be-     in  Fig.  7.    Over  this  the  winding  is  con- 


fore,  the  winding  described  is  for  use 
on  a  no-volt  circuit;  if  the  builder  de- 
sires to  wind  for  a  22O-volt  circuit,  he 
should  substitute  twice  a<?  many  turns  of 


tinued  until  the  QOth  turn  is  in  place. 

This  turn  is  soldered  to  the  tip  of  a  third 

piece  of  ribbon  previously  placed  so  that 

(Continued  on  page  407) 


Plant  Culture   by  High    Frequency   Current 

Part  I.     The  Construction  of  the  Transformer 


THE  successful  generation  of  an  elec- 
tric current  at  high  potential  and 
high  frequency  offers  a  problem  not  easy 
of  solution,  particularly  if  this  current 
is  to  be  put  to  practical  use  for  long- 
continued  periods  of  time.  While  there 
are  several  methods  of  producing  the 
current,  only  one  will  be  considered  here 
as  the  others  are  deemed  impractical  for 
amateur  use. 

The  generator  to  be  described  is  de- 
signed for  hard  duty.  The  complete  ap- 
paratus comprises  a  transformer,  con- 
denser, spark  gap  and  an  oscillation 
transformer.  In  the  construction  of  the 
apparatus,  a  fairly  complete  electrical 
knowledge  is  essential.  The  high-voltage 
transformer  must  be  carefully  made  and 
properly  insulated,  while  the  accessory 


apparatus  requires  not  a  little  mechanical 
skill  for  its  successful  completion.  Once 
constructed,  however,  the  operation  of 
the  outfit  is  a  simple  matter  and  quite 
within  reach  of  the  average  fruit  or  veg- 
etable grower. 

In  order  to  simplify  the  explanation, 
the  description  of  the  transformer  will 
be  divided  into  sections,  each  bearing 
the  proper  heading. 

CONSTRUCTION  OF  THE  CORE 

The  core  is  composed  of  thin  sheet 
iron  or  preferably  silicon  steel  which 
may  be  obtained  from  transformer  man- 
ufacturers. The  sheet  metal  is  to  be  cut 
into  strips  according  to  the  specifications 
given  in  Fig.  I.  The  2  by  6  inch  strips 
are  divided  into  two  piles  of  130  pieces 


Core  requires  .    GO  pieces  if**',    S6O  pieces  z'*e',  j*o  pieces  e'* 
silicon  steel  .on'  /hictc.  r          ^ 


ivooden  b/oc*. 


f/y.S 


One  /eg  ojjemtiled        Leg  w/fhpn 
— *•      and  toped  rcocfu  for      wind/h/i  in  t 
winding. 


Cover  w/M  j  layers  o//ed 
popery  - 


Ends  forced  fn to  block. 


Ontside  of  winding 
^completed 


Section  A -A 


6ecfion  through  coil 
and  core. 


j  /qyerj  press  board. 
Location  of  fibre  Jhif/d. 
ro/n  reef. 


of  tbe   Tran»fonn«r, 
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each  and  these  strips  are 
assembled  alter- 
nately with  the  ends 
overlapping  two  inches. 
The  \y*  by  6  inch  strips 
are  next  divided  into 
four  piles  of  twenty 
each  and  these  are  as- 
sembled alternately  also. 
These  packs  are  then  to 
be  placed  above  and  be- 
low the  assembled  piles 
as  shown  in  Fig.  3  to 
break  the  sharp  corners. 
The  piles  are  then 
wound  tightly  with  tape 
and  finally  covered  with 
several  layers  of  press- 
board,  preparatory  to 
winding  the  primary  and 
secondary. 

WINDING    THE    PRIMARY 
AND   SECONDARY 


/Lined  with  ifnc 


P/an  of  container. 
Ho/ej  /n  cover  for  ro&s  fo  po^s 


Section  BB 


The   Transformer  with   «•   Container,   Complete. 


The  primary  is  wound 
on  one  leg  of  the  core  and  the  secondary 
on  the  other.  The  two  cores  are  then 
joined  in  a  complete  magnetic  circuit  by 
the  end  yokes  as  shown  on  Fig.  i.  The 
primary  winding  consists  of  125  turns  of 
No.  10  D.  C.  C.  copper  magnet  wire 
wound  25  turns  per  layer  and  five  layers 
deep.  Between  each  two  layers  of  wire, 
a  turn  of  press-board  should  be  taken. 
The  first  and  last  turns  of  wire  are  held 
in  place  with  loops  of  strong  tape  placed 
under  the  winding  and  drawn  tight  after 
the  turns  are  in  place.  No  shellac  or 
other  paint  is  used  on  the  winding  as  the 
coils  are  to  be  immersed  in  oil  when  the 
transformer  is  completed. 

The  secondary  winding  is  in  two  sec- 
tions, each  containing  4200  turns  of  No. 
28  enameled  magnet  wire,  making  8400 
turns  in  all.  The  wire  is  wound  in  layers 
about  an  inch  wide  and  separated  by  a 
double  thickness  of  oiled  paper  between 
each  two  layers  of  wire.  The  paper 
should  be  i^  inches  wide.  In  Fig.  6  is 
shown  the  method  of  clamping  the  core 
leg  in  the  lathe  for  winding. 

Before  starting  the  winding,  a  strip  of 
thin  copper  ribbon  is  cemented  to  the 
insulation  as  shown  in  Ftg.  7  to  provide 
the  connection  between  the  two 


of  the  secondary.  A  strip  of  paper  is 
placed  over  the  ribbon  and  the  winding 
started  after  the  end  of  the  wire  has  been 
soldered  to  the  ribbon.  When  the  first 
section  of  the  secondary  has  been  com- 
pleted, the  finishing  end  of  the  wire  is 
soldered  to  a  piece  of  ribbon,  a  few  turns 
of  paper  taken  over  the  final  layer  of 
wire,  and  the  core  leg  removed  from  the 
lathe.  The  fibre  shield  which  separates 
the  two  secondary  sections  is  then  slipped 
in  place  and  the  core  replaced  in  the  re- 
verse  direction ;  that  is,  the  core  is  turned 
end-for-end  in  replacing  it  to  make  the 
blank  portion  of  the  core  take  the  place 
of  the  wound  section.  The  second  half 
of  the  winding  is  then  started  by  solder- 
ing the  wire  to  the  copper  strip  as  before 
Assuming  that  the  lathe  is  turned  al- 
ways in  the  same  direction,  the  act  of 
reversing  the  core  insures  that  the  direc- 
tion of  the  winding  shall  be  continuous 
in  both  sections,  with  their  starting  ends 
connected  together  by  means  of  the  cop- 
per strip. 

ASSEMBLING  AND   MOUNTING 

The  secondary  finished,  the  two  legs 
containing  the  windings  may  be  stood  on 
end  and  the  remaining  core  strips  inter- 
(Cf>n^r,vpd   on    faae   429) 


High  Frequency  Apparatus 


IN  the  present  article  the  aim  will  be 
to  give  a  brief  description  of  a 
modern  high  frequency  outfit  of  the 
portable  type.  It  is  probable  that  there 
are  more  coils  of  this  description  in  use 
than  of  any  other  form.  The  apparatus 
offers  the  advantage  of  bedside  admin- 
istration and  it  is  at  the  same  time 
capable  of  practical  work  in  the  office 
or  operating  room  of  the  up-to-date 


physician. 

The  apparatus  com- 
prises    a    transformer 
for  stepping  up  the  or- 
dinary lighting  current 
to    a    voltage    suitable 
for  charging  a  conden- 
ser, a  spark  gap  across 
which  the  high  voltage 
current  leaps,  a  condenser 
for  storing  the  high   volt- 
age   current    delivered    by 
the  transformer,  an  oscilla- 
tion transformer   for  con- 
verting the  high  frequency 
current  set  up  by  the  dis- 
charge  of    the    condenser 
across  the  gap  into  currents 
of  the  proper  voltage  for 
various  purposes,  and  the  necessary  con- 
trolling devices  for  making  connections 
with  the  various  parts  and  for  changing 
the  strength  and  frequency  of  the  cur- 
rent delivered. 

The    entire     apparatus     is    contained 


within  a  case  of  oak,  topped  with  a 
hard  rubber  cover  on  which  the  control 
handles  are  fitted.  The  various  cur- 
rents of  comparatively  low  voltage  are 
available  through  plug  sockets  in  the 
hard  rubber  top,  while  the  high  tension 
current  for  X-ray  work  is  taken  from 
the  terminals  at  the  tops  of  the  hard 
rubber  posts  which  rise  above  the  case. 
In  the  illustration  may  be  seen  the 
wires  leading  from  these  posts  to  the 
X-ray  tube  mounted  in  a  simple  form 
of  carrier  adapted  to  the  peculiar  re- 
quirements of  portable  work. 

From  this  apparatus  may  be  taken 
practically  all  of  the  many   currents 
used  in  the  alternating  current  branch 
of  electro  therapy.    The 
group  includes  the  high 
tension  current  of  rather 


A    Portable   X-Ray    Outfit   of  Compact   Design. 
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coarse  frequency  for  X-ray  work,  high 
tension  at  very  high  frequency  for  vac- 
uum tube  treatment  and  the  generation 
of  ozone,  medium  tension  at  high  fre- 
quency for  D'Arsonval  treatment  in 
auto-condensation,  low  tension  at  high 
frequency  for  thermo-faradic  effects, 
low  tension  at  commercial  frequency 
for  sinusoidal  effects  and  still  lower 
tension  for  use  with  the  cautery  elec- 
trode and  diagnostic  lamp.  In  addi- 


tion to  the  above,  a  hot,  biting  spark 
admirably  adapted  for  fulgeration  is 
obtainable,  as  is  also  the  mild  but  pene- 
trating current  necessary  for  cata- 
phoresis. 

In  the  next  article  a  detailed  descrip- 
tion of  the  component  parts  of  this  ap- 
paratus will  be  given  and  this  will  be 
followed  by  directions  for  using  the 
apparatus  to  the  best  advantage  for  the 
various  kinds  of  treatment. 


A  LIBRARY  DOME   IN  WOOD 
AND  GLASS 

(Continued  from  page  400) 
precisely  the  same  when  the  assembly  is 
finished  in  order  that  the  lamp  may  hang 
properly.  The  leveling  in  the  opposite 
direction  is  accomplished  by  the  addition 
of  small  weights  inside  the  dome. 

The  finish  of  the  lamp  is  optional  with 
the  builder  as  is  also  the  kind  of  wood 
selected.  Straight-grained  oak,  stained 
to  harmonize  with  the  furnishings  of  the 
room,  makes  an  attractive  piece  of  work. 


CONSTRUCTION  OF  A  WELDING 
TRANSFORMER 

(Continued   from   page   403) 

the  winding  holds  it.  The  same  pro- 
cedure is  repeated  with  the  other  core 
leg  and  two  layers  of  press  board  fitted 
ready  for  the  secondary  winding. 

The  secondary  consists  of  10  turns  in 
all,  five  to  each  layer.  The  winding  is 
composed  of  three  No.  4  D.  C.  C.  wires 
wound  in  multiple  as  shown  in  Fig.  8. 
The  wire  should  be  on  three  spools  ar- 
ranged conveniently  in  back  of  the  oper- 
ator who  should  wear  canvas  gloves  in 
handling  the  heavy  conductor.  The  wires 
will  have  to  be  tapped  in  place  with  a 
small  wooden  mallet.  The  starting  ends 
are  soldered  to  a  piece  of  heavy  copper 
strip,  the  winding  done,  and  the  finish- 
ing end  secured  in  a  similar  manner.  A 
substantial  covering  of  press  board  fin- 
ishes the  windings  after  they  have  been 


liberally  painted  with  armalac  or  a  sim- 
ilar compound. 

The  legs  with  the  windings  on  may 
then  be  set  on  end  and  the  3  by  6  inch 
pieces  of  steel  interleaved  in  order  to 
complete  the  magnetic  circuit.  One  end 
of  the  core  complete  is  shown  in  Fig.  2. 
A  slight  tapping  with  a  light  hammer 
will  set  up  the  irons. 

THE  MOUNTING 

The  mounting  is  clearly  shown  in  Fig. 
10  as  is  also  the  direction  of  the  wind- 
ings. The  builder  should  determine  this 
very  carefully  by  placing  the  cores  end 
to  end  before  assembling  and  then  not- 
ing which  terminals  of  the  windings, 
when  connected  together,  will  produce 
a  continuous  winding  in  one  direction 
throughout. 

The  copper  ribbon  taps  are  soldered 
to  No.  10  flexible  stranded  conductor  on 
the  primary  and  to  three  No.  4  flexible 
stranded  cables  in  multiple  on  the  sec- 
ondary. The  cables  are  led  to  binding 
posts  on  the  primary  end  and  massive 
copper  bolts  on  the  secondary.  The 
connections  between  the  halves  of  the 
windings  are  made  with  strips  of  cop- 
per insulated  with  tape. 


The  April  issue  of  this  magazine  will 
appear  under  its  new  title,  THE  WORLD'S 
ADVANCE.  Don't  forget  the  new  name 
when  ordering  your  copy  from  the  news- 
dealer. An  announcement  regarding  the 
change  of  name  appears  on  pages  289  and 
430- 


Recent  Novel  Patents 


An  Unique  Gravy  Dish 

A  New  York  inventor  has  patented  a  gravy  dish 
of  such  design  as  to  permit  of  pouring  out  fat  gravy 
from  the  top_  of  the  dish  or  lean  gravy  from  the 
bottom,  at  will.  As  shown  in  the  accompanying  il- 
lustration, which  is  a  cross  section  of  the  dish,  the 
device  is  partitioned  off  so  that  when  the  receptacle 
is  tipped  on  one  side,  the  gravy  is  drained  from 
the  bottom,  while  on  the  other  side  the  gravy  comes 
from  the  top. 

Shears  of  New  Design 

Several  advantages  are  possessed  by  shears  made 
after  the  design  of  a  New  York  inventor.  The 
newly  patented  shears  have  blades  of  about  the 
usual  size  as  shown  in  the  sketch;  these  blades 
being  normally  kept  open  by  a  powerful  spring.  The 
usual  handles  are  dispensed  with. 


An  Automatic  Funnel 

A  clever  idea  in  the  way  of  a  funnel  has  recently 
been  patented  by  an  Illinois  inventor.  His  invention 
comprises  a  funnel  that  is  fitted  with  a  sliding  shaft 
through  its  center,  at  the  lower  end  of  which  is 
a  small,  wedge  shaped  float.  The  action  of  the 
funnel  is  this:  When  liquid  is  poured  through  it 
into  a  bottle  or  other  receptacle  the  float  will  rise 
when  the  liquid  reaches  it  and  finally  press  against 
the  opening  in  the  stem  of  the  funnel  and  shut  off 
the  flow  of  liquid.  Meanwhile,  an  upper  pivoted 
member,  which  has  previously  been  laying  in  a  hori- 
zontal position,  is  raised  to  an  upright  position  and 
locks  the  float  tightly  in  place.  It  also  indicate! 
that  the  bottle  is  full. 


Pen  and  Pencil  Holder 

The  subject  of  a  patent  recently  issued  to  an  in 
Tentor  of  Texas  is  a  pen  and  pencil  holder.  This 
device  is  readily  slipped  over  the  end  of  a  pen  or 
pencil  and  is  provided  with  a  sleeve  through  which 
the  index  finger  of  the  writer  is  passed. 


A  Device  for  Swimmeri 

A  Maine  inventor  has  secured  patent  rights  on  a 
simple  attachment  for  swimmers.  His  invention  is 
in  the  form  of  a  cone-shaped  fabric  bag  held  over 
a  metal  framework  and  strapped  to  the  leg  of  a 
swimmer.  An  attachment  for  each  leg  is  necessary. 
The  action  is  simple,  the  bag  spreading  out  and  offer- 
ing a  good  hold  on  the  water  when  the  swimmer 
pushes  his  legs  back,  and  folding  up  and  offering 
practically  no  resistance  to  the  forward  progress 

tory  to   the   next   stroke. 


Mud    Guard    for    Automobile    Wheels 

An  attachment  for  the  wheels  of  an  automobile 
to  prevent  the  splashing  of  mud  is  the  object  of  the 
invention  of  a  Rhode  Island  native.  The  attachment 
is  in  the  form  of  a  round  ring  of  the  size  of  the 
tire  to  which  it  is  fastened.  The  ring  is  made  of 
flexible  material.  It  is  said  to  prevent  the  splashing 
of  mud  which  often  inconveniences  and  aggravates 
pedestrians. 

Device  for  Necktie 

To  facilitate  the  wearing  of  rings  on  neckties,  a 
Maryland  native  has  invented  the  simple  article 
shown  in  one  of  the  accompanying  sketches.  It  con- 
sists of  a  single  piece  of  wood  or  other  material, 
tapered  at  one  end  and  wedge  shaped  at  the  other. 
The  ring  to  be  worn  is  slipped  down  over  the  neck- 
tie with  the  device  in  the  rear,  and  when  it  if 
tightly  wedged,  the  clip  member  near  the  lower 
end  is  securely  fastened  to  the  back  portion  of  the 
tie. 


Handy  Electric  Lamp 

Two  Indiana  inventors  have  jointly  patented  a 
convenient  form  of  electric  lamp  and  cord,  the  main 
feature  of  the  device  being  that  the  lamp  cord  is 
always  wound  up  on  a  reel  by  means  of  a  spring, 
within  a  compact  case  when  not  in  use.  The  case 
can  be  screwed  on  a  wall  and  when  the  lamp  is 
desired  in  any  place,  it  can  be  carried  about  and 
the  lamp  cord  will  be  fed  out  as  fast  as  required. 
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Smoke  Pipe  Tester 

A  New  York  inventor  has  patented  a  smoke  pipe 
testing  arrangement  which  is  illustrated  in  one  of 
the  accompanying  sketches.  The  device  is  essentially 
comprised  of  a  pneumatic  bulb,  a  tapering  mouth- 
piece for  receiving  the  end  of  the  pipe  stem,  and  a 
suitable  stand  for  holding  the  pipe.  The  inventor 
states  that  the  device  will  greatly  simplify  the  clean- 
ing out  and  testing  of  a  pipe  stem  and  its  bowl. 


Attachment  for  Shears 

A  New  Jersey  inventor  has  devised  a  clever  at- 
tachment that  may  be  used  in  conjunction  with  any 
ordinary  pair  of  shears  to  facilitate  the  cutting  of 
goods.  His  attachment,  illustrated  in  one  of  the 
accompanying  sketches,  when  moved  along  by  the 
handle  causes  the  blades  of  the  scissors  to  open  and 
close.  With  this  attachment  a  great  saving  in  time 
can  be  effected  when  cutting  fabrics. 


Automobile   Lamp   Attachment 

What  appears  to  be  a  simple  plan  for  eliminating 
the  dangerous  glare  of  automobile  lamps  is  pre- 
sented in  the  invention  of  a  Westerner.  As  shown 
in  one  of  the  accompanying  sketches,  his  invention 
consists  of  a  simple  hood  attachment  that  is  placed 
in  front  of  an  automobile  head-light.  The  attach- 
ment is  so  designed  that  it  permits  the  rays  of  light 
to  be  cast  downward,  yet  shields  them  from  glaring 
into  the  eyes  of  autoists  coming  in  the  opposite 
direction. 


A  Telephone  Attachment 

An  inventor  of  Philadelphia  has  secured  patent 
rights  on  a  novel  attachment  for  desk  telephone  in- 
struments. As  shown  in  the  accompanying  illustra- 
tion, the  attachment  is  in  the  form  of  a  tube  that 
is  clamped  to  the  stand  and  which  contains  a  weight 
that  is  attached  to  the  telephone  receiver  by  means 
of  a  flexible  cord.  The  inventor  claims  that  this 
device  facilitates  replacing  the  receiver  on  the  hook 
arm.  The  invention  suggests  another  device  that 
would  prove  very  useful.  Inasmuch  as  the  cord  of 
the  receiver  usually  becomes  twisted,  an  attachment 
might  be  devised  that  would  automatically  roll  up 
the  cord  upon  replacing  the  receiver  on  the  hook  arm. 


Boat  Propelling  Mechanism 

A  simple  paddle  action  for  propelling  boats  is  the 
subject  of  a  patent  granted  recently  to  a  Georgian 
inventor.  By  a  chain  drive  from  a  gasoline  engine 
or  other  suitable  source  of  power,  two  paddles  are 
alternately  operated  so  as  to  give  the  boat  a  con- 
stant, forward  movement. 


Attachment  for  Pens  and  Pencils 

A  Chicago  inventor  has  recently  patented  a  device 
for  use  with  any  pen  or  pencil.  His  invention  is 
illustrated  in  one  of  the  accompanying  sketches,  and 
it  will  be  noted  that  it  is  in  the  form  of  a  grip  for 
the  fingers  of  a  writer.  The  shape  of  the  device, 
combined  with  a  weight  placed  in  the  lower  portion 
of  it,  is  claimed  to  make  handwriting  an  easier 
task  and  far  less  tiring. 


Extracting  Metals  from  Human  Bodies 

An  Englishman  has  secured  American  patent  rights 
on  a  simple  method  of  extracting  metals  from  the 
human  body.  His  plan  is  to  have  a  patient  place 
both  hands  in  a  conducting  liquid  contained  in  a 
suitable  receptacle,  and  both  feet  in  another  recep- 
tacle filled  with  conducting  liquid;  electrical  connection 
being  thus  established  through  the  body.  It  is 
stated  that  certain  metals  in  the  body  will  thus  be 
extracted  and  deposited  on  the  electrode  placed  in 
the  foot  bath.  Such  a  system  would  probably  be 
of  great  aid  in  treating  lead  or  copper  poisoning. 


An  Improved  Nut  Cracker 

A  Pennsylvania  inventor  has  secured  a  patent  on 
a  nut  cracker  of  modified  design.  In  order  to  facili- 
tate the  cracking  of  nuts,  he  has  provided  his  device 
with  a  bent  handle  that  serves  to  rest  the  cracker 
on  the  table  so  as  to  secure  greater  pressure.  The 
ridges  in  the  jaws  have  also  been  designed  to  give 
greater  efficiency.  One  unique  feature  of  the  de- 
vice is  a  spring  for  automatically  opening  the  jaws 
after  pressure  has  been  removed  from  the  handles. 
Another  is  presented  in  a  set  screw  which  limits 
the  distance  to  which  the  jaws  may  close.  Not  only 
does  the  latter  feature  prevent  the  nuts  from  being 
badly  smashed,  as  is  often  the  case  with  the  con- 
ventional designs  of  nut  crackers,  but  it  also  elim- 
inates the  possibility  of  bruising  the  hand  of  the 
user  should  it  be  carelessly  placed  between  the 
handles. 
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This  department  will  appear  regularly  in  MODERN  MECHANICS,  subject  to  the  following 
regulations :  The  questions  must  be  legibly  written  with  typewriter  or  in  ink,  on  one  side  of 
the  sheet.  Each  question  must  be  definite  and  cover  but  one  point  of  the  subject  under  con- 
sideration, although  a  letter  can  contain  more  than  one  question.  On  the  10th  of  the  second 
month  preceding  the  date  of  issue  of  the  magazine,  all  the  questions  on  hand  will  be  consid- 
ered and  those  which  are  put  in  the  most  intelligent  manner  and  of  widest  general  interest 
will  be  selected  for  publication  in  such  issue,  the  number  being  governed  by  the  space  available. 
All  other  questions  will  be  returned  to  the  writers  with  a  statement  of  the  price  for  which 
they  will  be  answered  by  letter.  Return  postage  must  be  enclosed  with  each  letter  containing 
questions,  and  the  letters  must  be  addressed  to  the  Questions  and  Answers  Department  and 
ontain  nothing  relative  to  other  departments  of  the  magazine. 


ROTARY  GAP. 

(15)    H.  W.  M.,  Unalaska,  Alaska,  writes: 

Q.  i. — Can  you  suggest  any  means  whereby 
I  can  use  a  closed  core  transformer  on  a 
135-volt  storage  battery  circuit? 

A.  I. — It  is  rather  unsatisfactory  to  try  to 
use  a  closed  core  transformer  on  interrupted 
direct  current.  If  you  had  an  electric  inter- 
rupter at  your  disposal  in  which  you  could 
vary  the  number  of  interruptions  per  minute, 
you  might  try  it  with  the  transformer  and  see 
if  your  results  would  warrant  its  permanent 
use.  We  doubt  if  the  results  would  be  very 
successful. 

Q.  2. — At  what  speed  will  I  have  to  run  a 
32-point  disk  to  get  the  tone  of  a  25O-cycle 
generator  ? 

A.  2.— 950  R.P.M. 


ALTERNATING  CURRENT  MOTOR. 

(16)    T.  P.,  Hamilton,  Ont.,  asks: 

Q.  i. — In  making  the  alternating  current 
motor  described  by  Leeth  in  the  July  magazine 
what  sized  wire  should  be  used  on  the  arma- 
ture? 

A.  i. — Almost  any  size  will  answer,  the 
larger  the  better.  The  ends  are  merely  at- 
tached together  on  a  short-circuit,  for  mag- 
netizing effect  is  a  matter  of  ampere-turns. 
Large  wire  will  give  fewer  turns  but  more 
amperes  than  fine  wire,  but  the  product  of  the 
turns  and  amperes  will  be  about  the  same. 

Q.  2. — What  causes  the  armature  to  revolve? 

A.  2. — A  complete  explanation  of  the  opera- 
tion of  a  single  phase  induction  motor  is  long 
and  abstruse.  In  general,  the  motor  is  not 
self-starting.  Only  as  special  devices  are  em- 
ployed is  it  enabled  to  make  even  a  feeble 
start.  As  long  as  the  armature  is  stationary 
it  is  merely  a  short-circuited  transformer  sec- 
ondary. When  started  by  hand  or  any  other 
means,  additional  currents  are  induced  in  the 
armature  by  virtue  of  the  dynamo  action.  The 
resultant  field  magnetism  set  up  by  these  two 
currents  produces  a  pulsating  effect  that  some- 
what resembles  a  two-phase  motor.  The  ex- 
planation of  the  operation  of  two-phase  and 


three-phase  motors  is  readily  found  in  most 
books  on  electrical  engineering. 

Q.  3. — How  are  the  two  field  spools  to  be 
connected  in  "multiple"? 

A.  3.— Each  is  to  be  an  independent  path 
for  the  supply  currents.  Ignore  the  existence 
of  one  of  the  coils,  and  connect  the  other  to 
the  supply  mains.  Now  connect  the  ends  of 
the  second  coil  to  the  same  points  to  which 
the  first  is  already  connected.  The  connec- 
tion should  be  made  in  such  a  manner  that  the 
currents  will  flow  in  opposite  directions 
around  the  two  coils.  This  you  can  check  by 
merely  following  the  course  of  the  winding, 
or  testing  the  polarities  with  a  magnet  or 
compass,  direct  current  being  applied  during 
the  test,  say  from  one  or  two  dry  cells. 


INDUCTION  ON  BELL  WIRES. 

(17)    E.  A.  D.,  Longport,  N.  Y.,  writes: 

Q.  i. — After  I  send  with  my  wireless  set  I 
notice  that  the  electric  bell  starts  to  ring  and 
will  continue  sometimes  for  as  long  as  ten 
minutes,  then  stop.  The  trouble  is  removed 
when  I  ground  one  wire  of  the  bell  circuit. 
I  use  a  ^-kw.  transformer.  What  causes  the 
bell  to  ring,  then  stop? 

A.  i.— The  induction  from  the  wireless  set 
causes  high  voltage  currents  to  be  set  up  in 
the  bell  wiring.  The  insulation  on  these  wires 
is  not  capable  of  standing  such  a  high  voltage 
and  the  result  is  that  at  some  place  where  the 
two  bell  wires  come  together  the  insulation  is 
charred  off  and  a  poor  short  circuit  forms. 
After  the  bell  has  rung  for  a  few  minutes  the 
bell  batteries  are  somewhat  run  down  and  as 
the  short  circuit  is  not  a  good  one  there  is 
p.ot  enough  power  to  maintain  it  and  the  bell 
stops  ringing.  When  you  next  start  sending 
the  high  voltage  induced  in  the  wires  again 
closes  the  short  circuit  and  the  bell  will  ring 
for  another  period.  Grounding  the  wire_  stops 
this  induced  voltage  in  the  closed  circuit  and 
there  is  no  spark  to  start  a  short  circuit. 

Q.  2. — I  always  understood  that  the  more 
ground  connection  you  used  the  better.  I  have 
connected  a  wire  fence  to  my  regular  ground 
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and  instead  of  improving  the  signals  it  actual- 
ly weakens  them. 

A.  2. — The  wire  fence  in  itself  is  probably  not 
well  grounded  and  acts  as  a  capacity  ground 
connected  direct  to  a  metallic  or  earth  ground 
and  therefore  as  a  grounded  aerial  in  the 
vicinity  of  your  regular  aerial.  In  general, 
your  proposition  of  the  more  ground  the  bet- 
ter is  correct. 


REWINDING   A   MOTOR. 
(18)     K.  H.  R.,  Oakland,  Cal.,  asks : 
Q.  i.— What  changes  should  be  made  in  a 
i-h.p.,  500- volt  motor  to  adapt  it  for  use  as 
a  so-volt  generator?     Machine  has  four  field 
poles,    each    wound    with    No.    30   d.c.c.    wire. 
Armature  has  32  slots  and  is  wound  with  No. 
23  wire,  but  commutator  has  93  segments. 

A.  I. — At  present  the  four  field  coils  are  of 
course  connected  in  series,  but  if  you  were 
to  use  the  machine  for  100  volts  you  could 
merely  connect  them  in  parallel  and  thereby 
not  have  to  rewind  them.  If  you  desire  to 
use  the  present  wire,  though  admitting  the 
necessity  of  rewinding  it,  you  could  wind  two 
wires  in  parallel  and  finally  connect  the  four 
spools  in  parallel  with  each  other.  If  you 
prefer  new  wire  and  to  put  the  four  in  series, 
use  No.  21.  This  larger  size  will  wind  more 
economically  than  the  other,  so  you  will  be 
able  to  get  10  per  cent,  more  weight  in  place. 
The  armature  is  evidently  series  wound,  there 
being  the  full  32  sets  of  coils,  three  coils  per 
slot,  but  one  of  them  is  left  disconnected,  it 
merely  filling  the  space,  and  the  remaining  31 
sets  furnish  93  coils  and  connect  to  the  93 
segments.  For  your  low  voltage  case  you 
should  seek  to  use  the  multiple  winding  with 
32  complete  sets  of  coils  and  an  even  number 
of  commutator  segments.  By  judicious  sol- 
derhr-  at  the  places  where  the  winding  con- 
nects you  can  bunch  the  segments  in  twos  and 
threes,  thereby  getting  the  effect  of  32  distinct 
groups.  Still,  the  segments  are  so  thin  as  to 
promise  difficulty  in  soldering  in  the  regular 
windings.  If  only  you  could  insert  three  more 
segments  you  could  wind  the  armature  coils 
with  three  wires  in  parallel,  and  have  groups 
of  three  segments  of  the  same  potential.  The 
simplest  method  will  be  to  get  a  32-segment 
commutator  and  wind  the  armature  anew  with 
32  coils,  each  consisting  of  No.  17  wire.  The 
machine  will  be  good  for  20  amperes. 


A.  C.  MOTOR  ON  D.  C. 

(19)    A.  R.  B.,  San  Leandro,  Cal,  asks: 

Q.  I. — Will  the  alternating  current  motor 
described  on  page  79  of  the  July,  1914,  maga- 
zine operate  on  direct  currents? 

A.  i. — Not  as  there  described,  but  if  you 
connect  the  ends  of  the  armature  winding  to 
a  2-segment  commutator,  and  apply  brushes  at 
the  right  position,  it  will  run,  but  will  not  be 
suitable  for  a  voltage  much  above  25. 

Q.  2. — What  size  of  wire  should  be  put  on 
rotor  ? 


A.  2. — For  the  alternating  current  use  it 
will  make  but  little  difference — its  ends  being 
merely  connected  together  on  a  short-circuit 
The  intention  was  to  use  the  same  size  as  on 
the  field  magnet,  i.  e.,  No.  18.  For  direct 
current  working  perhaps  No.  20  would  be  bet- 
ter. For  the  alternating  current  case  as  de- 
scribed, wind  20  turns  on  one  side  of  shaft 
and  connect  the  ends  together.  Then  wind  a 
similar  coil  on  other  side  and  connect  its  ends 
together.  Be  sure  you  recognize  that  an  "in- 
duction" motor  was  described,  and  in  such  a 
case  it  is  not  necessary  that  the  rotor  should 
have  any  external  electrical  connection. 


GENERATOR  WINDINGS. 
(20)    G.  W.  C.,  Hamilton,  Ont,  asks: 
Q.  i. — What  should  be  the  proper  winding 
for    a    bipolar    dynamo    having    a    field    bore 
3 1/16"    in    diameter    and    2J4"    long    axially, 
with  a  12  slot  armature? 

A.  i. — You  will  find  excellent  drawings  and 
descriptions  of  a  dynamo  of  almost  these  di- 
mensions in  Watson's  "How  to  Make  a  Y$ 
Horse-Power  Dynamo,"  published  by  the  Bu- 
bier  Publishing  Co.,  Lynn,  Mass.  You  should 
make  the  pole  tips  a  little  closer  together  than 
you  have  shown  in  sketch,  and  have  no  such 
extent  of  waste  room  between  field  spools  and 
pole  tips.  Perhaps  you  intend  to  make  the 
field  in  one  piece.  This  is  an  attractive  fea- 
ture, but  leads  to  inconvenient  constructions 
in  other  points,  or  else  reduces  the  possible 
output.  You  should  be  able  to  get  200  watts 
out  of  such  an  armature. 


ARMATURE  WINDING. 
(21)    C.  F.  H.,  Spokane,  Wash.,  asks: 
Q.  i. — What  should  be  the  armature  wind- 
ing for  an  existing  no-volt  shunt  motor  for 
changing  it  into  a  6-vplt  generator,  field  mag- 
net being  retained  as  it  is  to  permit  operation 
separately    excited?      It    has    ring    armature, 
4l/2"  in  diameter,  2l/2"  wide. 

A.  i. — As  you  give  no  idea  of  the  present 
size  of  wire  nor  dimensions  of  the  field  mag- 
net, we  are  helpless  to  make  an  explicit  reply. 
In  general  you  ought  to  be  able  to  use  present 
commutator,  but  using  larger  wire  with  fewer 
turns  ner  coil.  Probably  the  armature  is  of 
the  smooth-core  type,  and  we  should  judge 
that  a  single  layer  of  No.  12  magnet  wire 
would  suffice.  With  more  explicit  informa- 
tion we  could  furnish  a  more  precise  answer. 


It  is  not  possible  for  this  department  to 
answer  questions  by  mail.  Persons  wishing 
prompt  answers  by  mail  should  send  the  reg- 
ular fee  of  fifty  cents  to  cover  the  cost  of  the 
•work.  If  this  is  not  sufficient,  they  will  be 
advised  as  to  the  additional  cost.  This  serv- 
ice is  only  offered  to  readers  and  the  price 
charged  often  does  not  compensate  for  the 
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SOLVING  THE  AMATEUR'S  DIFFICULTIES* 

Helpful    Information    Tending   to   a   Better    Understanding   of  the 
Radio  Law  and  Increased  Efficiency   of   Apparatus. 

By  E.  E.  Bucher 

Instruction    Engineer,    Marconi    Wireless    Telegraph    Company    of    America. 


LACK  of  understanding  has,  in  many 
instances,  not  only  placed  the 
amateur  radio-experimenter  in  an  unset- 
tled state  of  mind  in  regard  to  the  re- 
quirements necessary  for  compliance 
with  the  United  States  radio  laws,  but  it 
has  also  prevented  the  full  realization  of 
the  benefits  he  should  derive  from  his 
equipment. 

AERIALS  AND  THE  LAW 

Hundreds  of  times  the  writer  has  been 
confronted  with  the  question :  "What 
are  the  proper  dimensions  for  an  aerial 
to  have  a  wave-length  of  200  meters  in 
accordance  with  the  United  States  regu- 
lations?" This  query  alone  betrays  a 
misunderstanding  of  the  underlying  prin- 
ciples and  for  that  reason  a  few  words 
of  explanation  may  not  be  amiss.  The 
proper  answer  is:  To  conform  to  the 
Government  regulations  you  do  not  re- 
quire an  aerial  having  a  natural  wave- 
length of  200  meters,  provided  you  in- 
tend employing  an  oscillation  trans- 
former to  transfer  energy  to  the  aerial 
circuit. 

It  should  be  clear  that  if  the  aerial 

•  This  is  the  first  part  of  this  excellent  article  by 
Mr.  Bucher.  The  second  and  concluding  part,  deal- 
ing with  oscillation  transformer!,  receiving  tuneri 
and  other  problem*  of  the  •rerage  wirelc 
will  appear  in  the  Asril  issue. 


shown  in  Fig.  i  at  A  has  a  natural  wave- 
length of  200  meters,  and  the  secondary 
winding  of  the  oscillation  transformer 
S'  is  then  connected  in  series,  as  shown 
at  B,  the  emitted  wave  due  to  the  added 
value  of  inductance  will  be  considerably 
above  200  meters,  immediately  placing 
this  station  under  the  ban  of  the  radio 
regulations.  Since  it  is  not  good  prac- 
tice to  insert  a  series  condenser  to  re- 
duce the  wave-length  of  the  antenna  to 
200  meters,  the  only  remaining  alterna- 
tive is  to  so  proportion  the  antenna  at 
the  start  that  when  the  secondary  wind- 
ing of  the  oscillation  transformer  is 
added,  the  wave-length  of  the  antenna 
circuit  will  be  near  to  a  value  of  200 
meters. 

This  is  by  far  the  method  to  be  pre- 
ferred, but  it  often  elicits  disgust  from 
the  amateur  when  he  compares  his  law- 
abiding  transmitting  aerial  with  the  one 
he  possessed  before  the  Government  au- 
thorities took  a  hand  in  the  matter. 

It  may  be  well  to  announce  here  that 
the  writer  has  been  reliably  informed 
that  amateur  stations  located  within  the 
zone  of  interference — that  is  to  say,  so 
located  that  they  may  possibly  interfere 
with  the  carrying  on  of  commercial  busi- 
ness— are  expected  to  meet  the  require- 
ments demanded  from  the  regular  com- 


412 


MODERN   MECHANICS 


413 


mercicj.!   s  t  &  ~ 

L 

\      \ 

\ 

tions  in  respect 
to     the     char- 

a  c  t  e  r     and 

decrement    o  f 

i? 

the    emitted 

1 

/< 

>•    ^ 
=-    ^ 

wave;  while 

$ 

<T   ^ 

on     the    other 

;>  > 

hand,    ama- 

«s 

teur    stations 

located  outside 

the     zone     of 

/77 

77       /7t 

w 

i  n  t  e  r  f  e  r  - 

/  /  /  /    S                      '   S   S    S   S 

A                  .                 B 

cnce,  may,  up- 

on satisfactory 

Wave  Length  of  an  Aerial    evidence  to  the 
With    and    Without    Oscilla-    RadlO      Inspec- 
tion Transformer.                         ^  be  allowed 

to  operate  their  equipments  when  the 
emitted  wave  does  not  fully  comply  with 
the  law.  Interpreted  more  plainly,  this 
means  that  amateur  transmitting  stations 
within  the  zone  of  interference  must  use 
an  oscillation  transformer  having  a  var- 
iable degree  of  coupling  so  that  the  least 
possible  degree  of  interference  is  pro- 
duced, whereas  those  stations  outside  the 
zone  of  interference  may  simply  connect 
the  spark  gaps  of  their  induction  coils 
in  series  with  the  antenna,  that  is  to  say, 
use  the  plain  aerial  connection.  This 
latter  statement,  however,  applies  more 
particularly  to  stations  which  were  in 
operation  when  the  law  took  effect.  New 
stations  should  endeavor  to  meet  all  con- 
ditions regardless  of  their  location. 

The  amateur  employing  an  oscillation 
transformer  must  have  an  antenna 
the  wavelength  of  which  is  consider- 
ably less  than  200  meters,  while  one  who 
is  using  the  "plain  aerial"  connection 
should  erect  an  aerial  having  a  natural 
wave-length  of  200  meters. 

In  order  that  an  amateur's  apparatus 
may  comply  with  the  law,  data  as  to  the 
proper  dimensions  of  a  2OO-meter  aerial 
may  be  of  value.  An  aerial  consisting 
of  four  No.  14  wires  spaced  two  feet 
apart  and  having  a  height  of  40  feet, 
with  a  flat  top  portion  50  feet  in  length, 
will  have  a  natural  wave-length  very 
close  to  160  meters.  Dimensions  of  other 
aerials  giving  approximately  the  same 
wave-lengths  are  as  follows : 


Vertical  Height.  Flat  Top  Length. 

32  feet  60  feet 

20    "  70    " 

It  is  not  expected  that  the  amateurs 
in  all  sections  of  the  country  will  be  able 
to  so  place  their  aerials  as  to  comply 
specifically  with  the  foregoing-mentioned 
dimensions,  but  the  measurements  given 
may  be  referred  to  for  guidance. 

Supposing  it  is  desired  to  raise  the 
wave-length  of  an  aerial  from  160  to  200 
meters  by  a  coil  of  inductance  which  is 
to  constitute  the  secondary  winding  of 
an  oscillation  transformer.  It  may  be 
built  in  the  following  manner:  A  man- 
drel or  any  insulating  support  5  inches 
in  diameter  is  wound  closely  with  16% 
turns  of  No.  8  D.  B.  R.  C.  wire.  When 
this  inductance  is  placed  in  series  with 
the  aerial  of  160  meters  as  shown  in 
Fig.  2,  the  wave-length  of  the  circuit 
will  be  raised  to  200  meters. 

It  should  be  thoroughly  understood 
that  the  inductance  coil  may  be  used 
as  the  secondary  winding  of  the 
oscillation  transformer,  being  placed  in 
inductive  relation  to  primary  winding  B 
as  in  Fig.  2.  The  dimensions  of  the  lat- 
ter winding,  B,  will,  of  course,  depend 


/e£  Turns 

#6D,B.R.C. 


faci/lof/on  Tronsf. 
zoo  meferj 
fig.  2 


Connections    for    an    Oscillation    Transformer,    Con- 
danser  and  Hotary   Gap. 
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upon  the  value  of  condenser  capacity  in 
use,  but  as  a  rule  it  may  consist  of  one 
or  two  turns  of,  say,  No.  6  D.  B.  R.  C. 
wire.  To  obtain  radiation  these  turns 
are  not  necessarily  wound  tightly  over 
the  secondary  turns.  It  will  probably 
be  found  that  in  order  to  comply  with 
the  law,  they  may  have  to  be  placed  a 
few  inches  from  the  secondary  winding. 

The  amateur  whose  station  is  so  situ- 
ated that  he  is  allowed  to  connect  the 
spark  gap  directly  in  series  with  the  an- 
tenna (plain  aerial  connection)  may  erect 
an  aerial  having  a  natural  wave-length 
directly  at  200  meters.  Dimensions  for 
such  aerials  are  tabulated  as  follows: 

Vertical  Height,  Flat  Top  Length. 

35  feet  75  feet 

30    "  80    " 

50    "  60    " 

These  dimensions  are  based  on  an  aerial 
composed  of  four  wires  spaced  two  feet 
apart. 

The  writer's  attention  has  frequently 
been  called  to  the  fact  that  many  ama- 
teurs erect  aerials  of  "freakish"  design. 
This  is  generally  due  to  the  lack  of  space, 
but  in  many  cases  the  antennae  are  so 
constructed  with  the  thought  that  greater 
radiation  thereby  results.  The  "zig-zag" 
type  of  aerial  may  be  mentioned  in  this 
respect.  It  is  believed  that  a  great  in- 
crease in  wave-length  is  obtained.  True 
enough,  the  wave-length  of  the  aerial  is 
slightly  increased  by  "zig-zagging"  due 
to  an  increase  in  capacity,  but  the  induc- 
tance of  such  an  aerial,  due  to  the 
"doubling  back"  of  the  wires,  is  de- 
creased and  the  desired  improvement  is 
only  partially  experienced. 

Transmitting  aerials  should  be  sym- 
metrical in  design  and  possess  uniform- 
ity of  construction  throughout.  This 
seemingly  is  not  such  an  important  fac- 
tor in  receiving  aerials  as  in  transmitting 
aerials.  It  may  be  of  interest  to  the 
amateur  field  to  know  that  it  has  been 
pretty  well  proven  through  experiment 
that  a  long,  narrow  aerial  of  standard 
construction  is  far  superior  to  that  type 
which,  in  the  language  of  certain  ama- 
teurs, is  "spread  over  an  acre  lot." 

TRANSMITTING    CONDENSERS 

A  problem  which  presents  much  con- 
fusion to  the  amateur  is  the  proper  si/e 


for  a  condenser  for  a  2OO-meter  trans- 
mitter. It  may  be  said  that  the  maxi- 
mum capacity  that  can  be  used  in  the 
closed  oscillatory  circuit  of  the  trans- 
mitting set  is  o.oi  Mfds.  Even  with  a 
capacity  of  this  value,  the  primary  in- 
ductance coil  of  the  oscillation  trans- 
former previously  described  need  not 
possess  more  than  one  or  one  and  a  half 
turns,  which  will  be  quite  sufficient  for 
the  transfer  of  energy.  A  condenser 
having  this  value  of  capacity  may  be 
readily  constructed  in  the  following  man- 
ner: A  plate  of  glass  %-inch  in  thick- 
ness and  with  other  dimensions  of  14 
inches  by  14  inches,  covered  on  both 
sides  with  tinfoil  having  dimensions  of 
i  inch  by  12  inches,  will  have  a  capac- 
ity value  of  approximately  0.002  Mfds. 
Five  of  such  plates  connected  in  parallel 
will  give  the  desired  resultant  capacity 
for  200  meters.  If,  in  order  to  eliminate 
all  fear  of  puncture  due  to  excessive 
voltage,  series  parallel  connections  are 
to  be  used,  twenty  plates  will  be  required 
— ten  in  parallel  in  each  bank  and  the 
two  banks  connected  in  series.  This  con- 
nection will  reduce  the  strain  on  the 
plates  by  one-half.  Or  if  desired  a  con- 
denser possessing  the  same  capacity  can 
be  used  instead,  the  dimensions  being: 
Twenty-four  or  twenty-five  plates  of 
glass,  8  inches  by  8  inches,  covered  with 
tinfoil  6  inches  by  6  inches.  When  these 
plates  are  connected  in  parallel,  the  re- 
sultant capacity  will  be  the  same  as  the 
condenser  decrement  above,  o.oi  Mfds. 
The  size  of  the  transformer  required 
for  this  condenser  will  depend  entirely 
upon  the  frequency  and  potential  of  the 
transformer  and  unless  definite  knowl- 
edge in  this  respect  is  given,  no  advice 
can  be  offered.  However,  this  one  ex- 
ample may  be  of  help:  If  the  trans- 
former secondary  potential  is  15,000 
volts  and  the  set  is  employed  in  connec- 
tion with  a  rotary  gap  having  twelve 
points  equally  spaced  and  rotating  at  a 
speed  of  3,000  R.  P.  M.,  the  outfit  will 
consume  about  24  K.  W. 

ROTARY  GAPS 

The   amateur  experimenter   often   ig- 
nores the  fact  that  there  is  considerable 
ice  between  the  number  of  inter- 
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ruptions  of  the  closed  oscillatory  circuit 
produced  by  the  rotary  gap  and  the  cor- 
responding tone  or  note.  He  is  unaware 
that  the  quality  of  the  note  depends  to 
some  extent  upon  the  distance  between 
the  moving  electrodes  (on  the  disc)  as 
well  as  the  speed  of  the  disc. 

The  writer  once  visited  a  certain  ama- 
teur station  employing  a  disc  discharger 
which  had  20  points  on  a  disc  4  inches 
in  diameter  revolving  at  a  speed  of  3,000 
R.  P.  M.  Upon  testing  the  gap  the  ama- 
teur was  surprised  to  find  that  the  note 
was  not  musical.  The  facts  were  that 
the  moving  electrodes  passed  the  station- 
ary electrodes  so  rapidly  that  a  practi- 
cally continuous  spark  discharge  surface 
was  presented,  giving  the  gap  no  time 
to  clear  itself  between  the  interruptions. 
The  resultant  note  was  no  different  than 
that  obtained  with  the  plain  two-electrode 
stationary  gap.  As  a  remedy,  the  writer 
suggested  either  a  larger  disc  with  the 
same  number  of  points  or  the  same  disc 
with  a  reduced  number  of  points.  Both 
methods  were  tried  and  a  more  musical 
note  was  produced. 

For  amateur  use  in  connection  with 
a  YZ  K.  W.  set,  the  writer  suggests  a 
rotary  disc  with  the  following  dimen- 
sions :  The  disc  should  be  made  of  black 
hard  fibre  or  of  Bakelite,  %-inch  in  thick- 
ness and  8  inches  in  diameter.  The  disc 
should  be  fitted  with  eight  electrodes  of 
brass  3/1 6-inch  in  diameter.  The  elec- 
trodes should  be  slightly  rounded  at  the 
tips,  and  placed  through  the  disc  and 
firmly  fastened  with  nuts  and  washers. 
The  electrodes  must  be  of  absolutely 
uniform  length  and  all  should  project  a 
uniform  distance.  The  stationary  elec- 
trodes should  be  of  similar  diameter,  but 
may  be  fitted  with  cooling  vanes.  The 
disc  should  then  be  mounted  on  a  D.  C. 
motor  having  a  normal  speed  of  2,400 
R.  P.  M.,  but  capable  of  adjustment 
from  2,000  to  3,000  R.  P.  M.  For  speeds 
below  2,400  R.  P.  M.,  a  series  resistance 
is  connected  in  the  line  to  ine  motor. 
For  speeds  above  2,400  R.  P.  M.,  a  re- 
sistance coil  is  connected  in  series  with 
the  field  coils  of  the  motor.  The  latter 
resistance  may  consist  of  16  C.  P.,  no- 
volt  lamps  used  in  parallel  or  in  series 


parallel,  depending  upon  the  design  of 
the  motor. 

When  selecting  a  disc  for  a  rotary 
spark  gap  the  amateur  had  better  assure 
himself  that  the  material  will  stand  the 
peripheral  speed  required.  If  in  doubt, 
the  disc  had  better  be  mounted  on  a  high 
speed  motor  and  tested  at  a  speed  some- 
what in  excess  of  that  at  which  it  is  to 
be  used,  making  sure  to  stand  at  a  dis- 
tance during  the  test.  The  writer  re- 
cently witnessed  a  purchased  rotary  gap 
of  popular  make  collapse  at  a  speed  of 
3,400  R.  P.  M.  The  flying  spark  elec- 
trodes cut  gashes  -ki-inch  in  depth  in  hard 
wood  and  other  particles  wrecked  a 
heavy  plate  glass  window! 

Where  rotary  gaps  of  the  non-syn- 
chronous type  are  employed  there  should 
always  be  some  means  at  hand  for  con- 
trolling the  secondary  voltage  of  the 
transformer,  for  it  is  invariably  found 
that  a  clear  note  is  a  result  of  the  volt- 
age adjustment,  as  well  as  of  the  speed 
of  the  disc.  It  may  also  be  added  that 
in  changing  from  a  fixed  spark  gap  to 
one  of  the  rotary  type  the  existing  con- 
denser capacity,  if  it  was  of  the  proper 
value  in  the  first  place,  must  invariably 
be  reduced. 

Owing  to  the  differences  in  wave  form 
of  generators  and  transformers,  also  the 
different  values  of  secondary  voltage 
found  in  the  amateur  transformer,  the 
proper  condenser  capacity  is  best  deter- 
mined by  experiment,  but  in  any  case  for 
a  200-meter  wave  it  must  be  at  least  be- 
low o.oi  Mfds. 


SHOCKS  BY  WIRELESS 

At  Clichy-Levallois,  a  suburb  of  Paris, 
some  electricians  received  severe  shocks 
from  touching  a  large  mass  of  stored 
telegraph-wires  not  connected  with  any 
system.  An  investigation  showed  that 
the  shocks  were  caused  by  Hertzian 
waves  sent  out  from  the  great  wireless 
station  on  the  Eiffel  Tower,  a  few  miles 
distant.  By  a  curious  accident  the  group 
of  wires  happened  to  present  all  the  con- 
ditions of  height,  distance  and  position 
essential  to  receiving  communications 
from  the  Eiffel  station. 


A  New  System  of  Radio  Communication 


By  Robert  G.  Skerrett 


FOR  years  the  world  generally 
looked  upon  Peter  Cooper  Hew- 
itt's mercury-vapor  lamp  as  the  climax 
of  the  mercury-vapor  arc's  usefulness. 
But  Dr.  Hewitt  has  a  restless  scientific 
mind,  and  he  dreamed  of  other  applica- 
tions of  wide  practical  value.  He  was 
convinced  that  there  were  many  things 
going  on  within  the  glowing  vacuum  of 
his  lamp  beside  the  electric  current  col- 
liding with  minute  particles  of  floating 
mercury.  And  so,  for  sixteen  years  he 
has  been  patiently  watching  and  study- 
ing this  arc,  and  now  he  is  ready  to  give 
to  the  world  an  entirely  new  develop- 
ment for  radio  communication. 

Indeed,  he  not  only  promises  to  ad- 
vance the  art  by  tremendous  strides  but 
he  reasonably  assured  us  that  wireless 
telephony  over  long  distances  will  be 
within  the  financial  reach  of  all  of  us. 
Let  Dr.  Hewitt  tell  the  story  of  his  re- 
markable invention  in  his  own  way: 

"I  have  found  that  there  are  nearly 
forty  different  things  going  on  inside  the 
tube  of  a  mercury-vapor  arc,  but  in  the 
beginning  I  thought  there  were  scarcely 
more  than  three.  It  was  not  long  after 
I  had  perfected  the  mercury-vapor  lamp 
that  I  discovered  a  strikingly  peculiar 
characteristic.  In  an  ordinary  incan- 
descent bulb,  if  an  alternating  current  be 
used,  the  current  still  remains  alternat- 
ing after  passing  through  the  filament 
and  continuing  along  its  path  in  the  cir- 
cuit. Now,  when  alternating  current  is 
fed  to  a  mercury-vapor  lamp  it  comes 
out  at  the  opposite  terminal  in  the  form 
of  a  continuous  or  direct  current.  In 
other  words,  it  is  completely  trans- 
formed. I  wondered  at  this  and  tried 
to  discover  the  reason  for  it.  In  work- 
ing away  at  this  puzzle  I  identified  the 
numerous  phenomena  that  are  part  of 
the  active  life  of  the  mercury-vapor 
lamp.  Latterly  I  have  learned  how  I 
can  make  use  of  certain  of  these  electri- 
cal characteristics. 

"Hertzian  waves  are  vibrations  of  the 
universal  ether,  and  when  these  undula- 


tions arc  given  sulncieiU  energy  or  im- 
pulse they  will  travel  long  distances. 
The  familiar  simile  of  the  continually- 
widening  ripples  from  a  stone  dropped 
into  still  water  is  sufficiently  accurate 
for  ordinary  purposes.  If  the  original 
disturbance  be  not  great  enough  the 
spreading  wave-rings  will  diminish  grad- 
ually and  finally  disappear  before  going 
far.  Oppositely,  a  violent  agitation  of 
the  water  will  produce  bigger  waves  and 
stronger  ones,  and  these  will  travel  far- 
ther before  dying  out.  Let  us  illustrate 
the  practical  application  of  this  theory 
that  we  may  see  the  function  my  appa- 
ratus will  perform. 

"There  are  in  service  to-day  two  kinds 
of  oscillators  for  the  production  of 
Hertzian  waves  for  radio  communica- 
tion. One,  which  generates  a  rapid  ser- 
ies of  powerful  sparks  at  the  gap  of  an 
electric  circuit,  is  the  means  by  which 
long  and  short  wave-trains,  representing 
the  dashes  and  dots  of  a  telegraphic 
code,  are  sent  out  through  space ;  and 
the  other  causes  a  continual  agitation  of 
the  ether — the  dots  and  dashes  being 
represented  by  breaks  occasioned 
through  the  changing  of  the  wave-length. 
That  is,  the  receiving  apparatus  is  tuned 
let  us  say  to  a  wave-length  of  4,100 
meters  and  is  insensitive  to  arriving 
wave-lengths  200  meters  shorter.  The 
sending  operator  merely  works  a  key  so 
as  to  effect  this  variation  in  the  constant 
stream  of  undulations.  This  system  was 
invented  by  Waldemar  Poulsen  of  Den- 
mark. 

"The  spark-gap  oscillators  are  costly 
affairs;  the  big  rotor  for  this  work 
weighing  five  tons  in  one  of  the  trans- 
Atlantic  plants.  It  is  built  wellnigh  as 
carefully  as  a  watch  and,  to  carry  the 
comparison  further,  is  pretty  nearly  as 
delicate.  Constant  heavy  work  is  apt  to 
derange  it.  Mechanically,  the  Poulsen 
arc  is  much  simpler,  but  the  difficulty  lies 
in  the  fact  that  the  carbons  between 
which  the  flame  is  made  burn  out  rather 
quickly  and  are  expensive  to  replace, 
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Nevertheless,  it  is  the  oscillator  that  pro- 
duces continuous  waves  that  is  most  effi- 
cient. How  is  this  ? 

"Returning  to  the  simile  of  the  water 
ripples,  if  you  keep  up  an  unceasing 
agitation,  as  with  a  stick,  without  in- 
creasing the  energy  employed,  the  little 
waves  that  otherwise  would  soon  die  out 
if  you  moved  the  stick  once  will,  when 
you  keep  it  in  motion,  cause  these  waves 
to  spread  and  spread  until  they  reach 
the  other  side  of  a  good-sized  pond.  In 


"Conversely,  my  mercury-vapor-arc 
receiver  will  pick  up  any  Hertzian  wave, 
be  it  long  or  short;  and  in  these  two 
apparatuses  I  have  the  essentials  of  a 
successful  long-distance  system  of  wire- 
less telephony.  As  you  know,  the  tele- 
phone must  be  responsive  to  wide  varia- 
tions of  wave-lengths  or  vibrations,  be- 
cause in  common  speech  the  different 
vowels  and  consonants  vary  widely  in 
this  particular.  Here  is  where  the  wire- 
less telephone  and  the  wireless  telegraph 


Experimental    Wireless    Station    of    Dr.    Peter    Cooper    Hewitt    in    which    the    Mercury. Vapor    Arc    is 
Employed   for   Both   Transmitting   and   Receiving   Purposes. 


wireless,  the  difficulty,  as  I  have  just 
said,  lies  in  the  producing  of  continuous 
undulations  even  though  theoretically  the 
thing  desired.  I  have  found  out  that  I 
can  get  from  a  mercury-vapor-arc  oscil- 
lator, weighing  not  more  than  two 
pounds,  an  uninterrupted  flow  of  Hertz- 
ian waves  that  will  reach  as  far  as  those 
generated  by  the  sparking  machine  in 
which  the  rotor  weighs  quite  10,000 
pounds ! 


are  quite  unlike.  My  experiments  have 
shown  that  my  receiver  will  respond  to 
any  sound  wave  and  will  be  equally 
acute  to  wayes  of  such  frequency  that 
they  are  beyond  the  scope  of  audibility. 
The  wonderful  part  of  the  receiver  is  its 
astonishing  ruggedness,  for  while  this 
form  of  mercury-vapor  arc  is  exquisite- 
ly sensitive  to  the  least  ether  impulse, 
it  can  withstand  the  shock  of  the  cur- 
rent from  a  discharge  of  lightning'  This 
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is  the  natural  evolution  of  my  rectifier 
which  changes  alternating  current  into 
direct  current." 

An  X-ray  tube  when  working  gives 
forth  a  hissing  sound,  and  a  mercury- 
vapor  arc  ordinarily  does  the  same  thing. 
When  he  first  tried  to  adapt  this  appa- 
ratus to  wireless,  Dr.  Hdwitt  found  that 
his  telephone  receiver  roared  like  a  great 
conch  shell.  All  that  his  ear  heard  was 
a  confused  din.  His  problem  was  to 
silence  this  racket,  and  it  took  him  a 
long  time  and  called  for  many  experi- 
ments before  success  was  won.  The  lit- 
tle globe  in  Dr.  Hewitt's  laboratory  is 
not  more  than  a  foot  long,  and  looking 
into  it  one  can  see  the  glow  flutter  in 
exact  unison  with  the  long  and  short 
sounds  coming  through  the  telephone 
ear-piece  and  representing  wireless  tele- 
graph signals.  By  sliding  a  little  bridge 
along  a  series  of  contacts,  the  song  of 
the  wireless  alters  in  pitch,  and  this 
change  of  key  really  indicates  the  sig- 
nals from  a  different  station.  In  some 
cases,  the  tone  is  deep  like  the  whir  of  a 
humming  bird's  wings  or,  again,  as  shrill 
as  the  buzz  of  a  gnat.  The  point  is,  that 
by  shifting  his  receiver  key,  Dr.  Hewitt 
can  shut  out  all  signals  but  those  of  the 
particular  station  he  desires  to  hear.  This 
is  just  how  he  will  be  able  to  insure 
privacy  in  the  working  of  his  wireless 
telephone,  and  the  range  of.  receptivity, 
because  of  the  astonishing  adaptability 
of  the  mercury-vapor  arc,  will  include 
the  gamut  described  in  the  preceding 
paragraph.  In  short,  because  of  its  re- 
markable flexibility,  so  to  speak,  the  mer- 
cury-vapor arc  plays  the  part  of  the 
ordinary  detector. 

In  order  to  make  a  conversation  secret, 
the  keynote  of  the  sending  apparatus  or 
mercury-vapor-arc  oscillator,  and  the  res- 
onance of  the  Hewitt  receiving  arc  are 
attuned,  and  this  can  be  accomplished  by 
using  wave-lengths  higher  in  frequency 
than  those  of  any  existing  commercial 
wireless  telegraph  system.  In  fact,  Dr. 
Hewitt  will  purposely  employ  waves  or- 
dinarily of  the  inaudible  class  because  of 
their  greater  vibratory  speed.  Just  the 
same,  the  person  speaking  into  the  trans- 
mitter would  unconsciously  qualify  these 
waves  so  that  they  would  reproduce  the 


voice  after  these  delicately  shaded  impus- 
es  had  been  caught  by  the  wonderfully 
sensitive  receiving  arc  and  amplified 
thereby.  Understand,  of  course,  the  mer- 
cury-arc receiver  is  linked  into  the  local 
circuit  of  the  receiving  telephone,  and  the 
effect  is  virtually  that  of  controlling  a 
relay.  Because  of  its  power  to  amplify 
the  effects  of  the  arriving  waves,  the 
Hewitt  apparatus  gives  all  of  the  im- 
pulse shading  in  the  local  circuit  or  re- 
lay needful  to  reproduce  the  sender's 
voice  distinctly  even  though  coming  from 
afar.  Again,  the  speech  of  the  sender 
is  made  to  impress  itself  upon  the  wave- 
forms sent  abroad  by  means  of  the  mer- 
cury-arc oscillator,  and  these  identities, 
so  to  speak,  travel  through  space,  unde- 
formed,  and  awaken  corresponding  re- 
sponses in  the  receiver  distantly  re- 
moved. 

Dr.  Hewitt  proposes  that  the  sound 
signals  received  by  his  mercury-vapor 
arc  shall  be  reproduced  on  a  tape  in  the 
form  of  dots  and  dashes;  in -fact,  he  has 
actually  done  this  already,  and  thus  code 
messages  may  be  preserved  and  deci- 
phered at  leisure.  Waldemar  Poulsen 
gave  us  the  telephonograph,  which 
records,  in  the  form  of  magnetic  charges, 
vocal  records  upon  a  steel  wire,  which 
can  be  reproduced  at  will.  For  commer- 
cial service,  in  connection  with  his  own 
invention,  Dr.  Hewitt  would  utilize  the 
Danish  apparatus  to  preserve  long-dis- 
tance-wireless telephone  conversation  as 
well  as  the  signals  of  Hertzian  wave 
telegraphy. 


RESTORING     THE     SENSITIVE- 
NESS OF  A  GALENA  DE- 
TECTOR 

The  most  sensitive  piece  of  galena 
employed  in  a  detector  after  it  has  been 
in  use  some  length  of  time  is  found  to 
have  lost  its  sensitivity,  or,  to  use  the 
parlance  of  the  operators,  "has  gone 
dead."  In  the  following  is  described  a 
simple  method  that  will  enable  almost 
any  galena  detector  to  be  continually 
maintained  at  its  maximum  sensi- 
tivity. 

As  a  rule,  mandolin  or  violin  string 
(Continued  over  leaf} 


MODERN  MECHANICS  419 

AMATEUR  WIRELESS  STATIONS 


FS    AND    APPARATUS    IN   THE    ABOVE    VIEWS    ARE    AS   FOLLOWS: 


recelTlnr  outfit  of  Jacob  Weiss   of  Port   Washington, 

' 
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(6)— Elaborate   wireless    station    of   Vincent   Brown 
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is  used  for  making  contact  with  the 
galena  crystal.  The  operator  usually 
places  the  wire  in  the  holder  and  con- 
siders this  part  of  the  work  completed 
and  devoid  of  further  attention.  When 
the  detector  has  lost  its  sensitivity  to 
an  appreciable  degree,  the  operator 
immediately  sets  to  work  with  a  brush, 
soap  and  water,  and  proceeds  to  scrub 
the  mineral,  while  all  along  the  cause 
of  the  trouble  is  not  with  that  member 
of  the  detector. 

Instead  of  a  mandolin  string,  which 
is  usually. hardened  steel,  the  operator 
should  procure  a  short  length  of 
stranded  picture  cord  and  pull  out  one 


of  the  strands  which  are  usually  ot 
about  No.  30  size.  The  wire  is  then 
cut  at  one  end  with  a  pair  of  scissors 
at  a  sharp  angle  so  as  to  form  a  good 
point.  This  wire  is  then  used  in  the 
detector;  the  operator  finding  that  the 
efficiency  of  the  detector  is  as  great  as 
ever. 

The  sensitivity  of  the  galena  detec- 
tor can  be  maintained  at  its  maximum 
by  clipping  off  the  end  of  the  wire  each 
day.  Close  examination  of  the  end  of 
the  wire  will  indicate  that  it  becomes 
tarnished  in  a  short  period  of  time  and 
this  has  the  effect  of  lowering  the  effi- 
ciency of  the  detector. — PAUL  OARD. 


INCREASING    THE    EFFICIENCY 

OF  "PANCAKE"   OSCILLATION 

TRANSFORMERS 

As  a  result  of  several  months'  experi- 
menting with  "pancake"  type  oscillation 
transformers,  the  writer  has  arrived  at 
the  conclusion  that  sharper  tuning  and  a 
closer  positioning  of  the  spirals  can  be 


Thumb  facts 


Scheme  for  Securing  Greater  Efficiency  from  a  Pancake  Type 
Oscillation   Transformer. 


attained  if  the  coils  are  arranged  in  such 
a  manner  as  to  have  the  lines  of  force 
cut  diagonally. 

The  scheme  used  by  the  author  is  very 
simple,  as  will  be  seen  by  the  sketch. 
Both  coils  are  mounted  on  cross  pieces 
as  shown  and  hinged  to  a  wooden  up- 
right. After  the  spirals  have  been  ad- 
justed for  the  best  results,  nails  or  wood- 
en pegs  are  driven  into  the  wood 
as  indicated  to  keep  the  coils  in 
permanent  adjustment. — 
WILLIAM  H.  SCHEER,  JR. 


A  CORRECTION 

Through  an  error  the  wireless 
station  of  Mr.  Joseph  G.  Tel- 
mosse,  Shawinigan  Falls,  Que- 
bec, Canada,  has  been  credited 
to  Mr.  Alfred  Meuler  of  Oco- 
nomowoc.  Wis.  The  view  of 
Mr.  Telmosse's  station  appeared 
on  page  133  of  the  January  issue, 
picture  No.  2. 


Don't  fail  to  read  the  impor- 
tant announcement  that  appears 
on  page  289  of  this  issue.  It  tells 
of  the  change  of  title  as  well  as 
other  facts  of  interest  to  readers. 
The  next  issue  of  this  magazine 
will  appear  under  the  new  title 
THK  WORLP'S  APVANC  ic. 


//  Topped  Three  *5//de  Tuner 


front 


Y/em 


Front   and   Side   Views   of   a   Tapped   Three-Slide  Tuner  as  it  Appears  When  Completed. 


A  TAPPED  THREE-SLIDE  TUNER 


1^  HE  three-slide  tuner  has  fallen  into 
more  or  less  disuse  despite  its 
many  advantages,  this  being  due  to  a 
great  extent  to  the  fact  that  amateurs 
have  a  keen  dislike  for  any  instruments 
employing  sliders. 

To  overcome  this  objection,  the  writer 
has  evolved  a  tapped  tuner  that  retains 
all  the  advantages  of  the  regular  slider 
type,  yet  permits  of  greater  ease  in  ad- 
justment, as  well  as  extreme  compact- 
ness. 

The  tuner  is  mounted  on  a  base  meas- 
uring 6  by  8  inches,  the  edges  being  bev- 
eled to  add  to  the  appearance  of  the  in- 
strument. The  front  and  back  pieces 
measure  6  by  6  by  }&  inch.  The  front 
piece  is  cut  and  drilled  for  30  contact 
points  mounted  as  shown  in  the  illustra- 
tion. These  points  are  equally  spaced 
around  the  circumference  of  a  circle  of  5- 
inch  diameter.  Holes  are  also  provided 
for  the  three  levers. 

The  foregoing  accomplished,  the  levers 
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are  mounted  in  position,  as  shown.  A 
knob  is  used  on  the  center  lever  so  that  it 
can  be  readily  turned  to  any  desired  con- 
tact, while  other  knobs  are  placed  at  the 
ends  of  the  other  two  levers  to  facilitate 
adjustment.  The  levers  are  fastened  at 
the  back  with  nuts,  these  being  placed  in 
countersunk  holes  and  connected  to  suit- 
able leads.  The  leads  are  placed  in 
slots. 

The  next  step  after  mounting  the 
switch  points  and  levers  in  place  is  to 
turn  a  three-inch  disc  from  24-inch  stock. 
This  disk  is  fastened  between  the  front 
and  back  pieces  by  means  of  two  long 
brass  screws  which  also  serve  to  hold  the 
tuner  together.  The  disk  is  then  wound 
with  No.  24  s.  c.  c.  wire,  the  winding 
being  as  uneven  as  possible  in  order  to 
eliminate  any  undesirable  inductive  ef- 
fects which  are  usually  encountered  in 
layer  wound  tuners.  A  tap  is  taken  at 
every  eighth  turn,  this  being  found  ample 
for  comparatively  close  tuning.  The 
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of  connections 


Wiring  Diagram  for  the  Tapped  Three-Slide  Tuner. 

leads  from  the  taps  are  brought  to  the 
contact  points  in  proper  sequence.  It  is 
advisable  to  solder  all  connections  care- 
fully in  order  that  no  loose  contacts  will 
arise  later.  The  beginning  of  the  wind- 
ing should  be  attached  to  the  contact 
point  nearest  the  base. 

The  coil  is  then  mounted  on  the  base 
and  the  three  leads  from  the  levers  are 


connected  to  three  of  the  four  binding 
posts  that  are  placed  in  a  row  on  the  back 
of  the  base,  while  the  remaining  post  is 
connected  to  the  free  end  of  the  winding. 

Thin  pieces  of  wood  may  be  placed  at 
the  top  and  sides  of  the  tuner  in  order  to 
give  it  a  neater  appearance. 

In  operation,  the  middle  lever  will  slide 
over  the  other  two  levers  which  can  be 
turned  but  a  trifle  more  than  half  way. 
The  tuner  is  connected  into  a  circuit  as 
shown  in  the  wiring  diagram,  the  differ- 
ent levers  of  the  tuner  being  lettered  to 
correspond  to  the  sketch  of  the  instru- 
ment. 

This  compact  tuner  has  a  wave-length 
sufficiently  great  to  hear  amateurs,  steam- 
ers, and  most  commercial  stations.  The 
signals  will  usually  come  in  louder  than 
with  a  loose  coupler,  although  the  selec- 
tivity is  not  quite  as  great.  The  addition- 
al variable  condensers  will,  of  course, 
lengthen  the  wave-length  of  the  wind- 
ings, as  well  as  facilitate  closer  tuning. — 
THOMAS  W.  BENSON. 


AN  AERIAL  SUGGESTION 

Most  amateurs  in  cities  desire  to  keep 
a  constant  watch  on  their  aerials  in  order 
to  ascertain  at  any  moment  whether  their 
aerial  is  in  proper  condition.  Further- 
more, it  is  often  necessary  to  keep  watch 
over  an  aerial  to  prevent  its 
removal. 

It  is  very  inconvenient  for 
anyone  to  be  obliged  to  climb 
several  flights  of  stairs  to  the 
roof  in  order  to  inspect  an 
aerial.  If  the  aerial  is  in 
front  of  the  roof  and  cannot 
be  seen  from  a  window  of  the 
house,  the  following  sugges- 
tion may  probably  be  applied 
to  good  advantage : 

Secure  a  mirror  measuring 
about  i  x  2  feet  and.  after 
securing  permission  from 
neighbors  on  the  opposite  side 
of  the  street,  erect  the  mirror 
in  such  a  manner  that  it  will 
enable  a  person  standing  at  the 


window  to  secure  a  view  of  the  aerial  by 
means  of  the  mirror's  reflection.  In  this 
way  it  is  possible  to  ascertain  at  a  glance 
whether  or  not  the  aerial  is  in  working 
order.  It  may  also  aid  in  catching  the 
young  wire  thieves. — H.  DORBE. 


Without   Leaving   His   Seat,   an   Amateur   Operator   Can   See 
Aerial  by  Means  of  a  Simple  Mirror  Device. 


A  GIRL  WIRELESS  OPERATOR 


ABOUT  two  years  ago  a  young  lady 
successfully  applied  for  a  position 
as  secretary  to  Hiram  Percy  Maxim, 
Chairman  of  the  American  Radio  Relay 
League.  She  had  no  knowledge  of  elec- 
tricity and  wireless,  and  probably  no  in- 


and  occasionally  an  entire  sentence,  and, 
finally,  entire  messages.  According  to 
Miss  Powell,  the  learning  of  the  code 
and  the  subsequent  receiving  practice 
was  the  slowest  and  most  discouraging 
part  of  her  wireless  education. 


Two  Views  of  Miss  Cecil  Powell  and  her  Elabo- 
rate Receiving  Set.  She  has  Made  Most  of  the 
Apparatus  Herself  in  Order  to  Secure  a  Better 
Working  Knowledge  of  the  Subject. 


clination  for  ever    mastering    the    mys- 
teries of  either  subject. 

To-day,  the  same  young  lady,  Miss 
Cecil  Powell,  is  an  enthusiastic  wireless 
operator  and  spends  much  of  her  spare 
time  operating  the  wireless  apparatus  in- 
stalled in  her  home.  Only  last  October 
she  decided  to  know  more  concerning 
the  subject  with  which  her  work  brought 
her  into  so  intimate  contact.  She  con- 
structed in  three  weeks'  time  the  greater 
part  of  her  apparatus  under  the  direction 
of  Mr.  Maxim,  and  thus  gained  a  better 
knowledge  of  the  subject  than  could  have 
been  secured  through  the  study  of  books. 
When  the  apparatus  was  completed,  she 
spent  many  a  night  listening  to  wireless 
signals  and  trying  to  read  them.  The 
work  was  slow  at  first,  but  after  a  while 
she  could  read  a  word,  later,  a  few  words 


When  Miss  Powell  was  recently  asked 
whether  she  intended  becoming  a  com- 
mercial wireless  operator  or  merely  had 
learned  wireless  operating  as  a  pastime, 
she  replied  that  it  was  only  for  her  own 
amusement.  She  stated  that  it  was  a  great 
source  of  amusement  to  her  to  listen  to 
the  conversations  of  others  and  be  able 
to  participate  in  them. 

Miss  Powell  is  said  to  be  the  only 
woman  wireless  operator  in  the  state  of 
Connecticut,  the  second  in  New  England, 
and  the  fourth  in  the  United  States. 


The  next  issue  of  this  magazine  will 
appear  under  the  new  title  THE  WORLD'S 
ADVANCE.  There  will  be  no  alteration  in 
the  present  editorial  policy.  Do  not  for- 
get the  name  when  ordering  "your  copy 
from  the  newsdealer, 
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HHHERE  are  two  extremely  opposite  factors  that  usually  call  for  exclama- 
tions of  surprise  on  the  part  of  laymen  being  explained  the  mysteries 
of  a  wireless  set:  First,  the  great  collection  of  apparatus  of  every  con- 
ceivable description  which  they  are  led  to  believe  is  part  and  parcel  of  a 
wireless  equipment;  second,  the  utter  simplicity  of  the  instruments  re- 
quired to  receive  and  send  wireless  signals  through  the  air.  And  by  far 
the  admiration  is  greater  when  a  simple  equipment  is  demonstrated—and 
likewise  the  efficiency^ 


Simplicity— The  Keynote  of  Efficiency 


By  Paul  Oard 


SIMPLICITY  in  wireless  instrument 
construction  and  operation  should 
be  the  keynote  of  every  amateur's  and 
experimenter's  efforts.  It  seems  to  be 
the  fervent  desire  of  nine-tenths  of  those 
owning  experimental  stations,  as  soon  as 
they  have  installed  their  sets  and  received 
a  few  messages,  to  crowd  all  the  odds 
and  ends  they  can  collect  on  their  wire- 
less desks  in  an  endeavor  to  give  their 
station  a  mysterious  appearance  to  the 
uninitiated. 

A  glance  at  the  average  amateur  set 
will  usually  reveal,  beside  the  radio  set 
proper,  an  assortment  about  as  follows : 
A  magneto,  a  small  shocking  machine, 
about  three  extra  detectors;  a  multitude 
of  switches  ranging  from  the  small  snap 
switch  to  the  1,500  ampere  type;  a  tele- 
graph sounder;  a  small  motor,  indepen- 
dent of  the  rotary  gap;  some  "Hands 
off  —  30,000  volts-don't-touch-me-on- 
pain-of-death"  posters,  distributed  liber- 
ally around  the  walls;  two  or  three  coils 
of  wire  that  serve  no  electrical  purpose, 
and  a  weird  collection  of  articles  that 
only  an  experimenter  can  .collect,  from 
X-ray  tubes  to  a  make-and-break  gas  en- 
gine coil. 

When  the  enterprising  young  Marconi 
brings  in  his  friends,  who,  the  chances 
are,  couldn't  tell  a  potentiometer  from  a 
spark  plug,  all  this  electrical  display  has 
an  impressive  effect  upon  them,  and 
when  he  winds  up  the  magneto,  disturbs 
all  the  switches  that  he  can  locate,  and, 
after  putting  the  loose  coupler  through 
a  series  of  gymnastics,  says  "Hush,  here's 


Hong  Konk  talking  to  Moscow,"  they 
all  say  (and  what  professional  operator 
hasn't  heard  this  expression,  as  the  in- 
quisitive passengers  crowd  around  his 
cabin  door?)  "Oh,  isn't  it  wonderful?" 
When  they  have  departed,  the  young 
hopeful  muses  "Funny,  I  can't  pick  up 
Blank,  that  i  KW  ought  to  carry  at  least 
a  mile."  Then  begins  a  patient  search, 
which,  after  he  has  unraveled  all  his  con- 
nections and  most  of  his  temper,  shows 
that  his  batteries  are  in  dead  short  across 
his  detector,  and  his  potentiometer  is  on 
the  ground  circuit. 

Let  the  experimenter  thoroughly  study 
the  fundamental  principles  of  wireless 
telegraphy,  and  in  working  practice  re- 
solve his  set  down  to  as  little  apparatus 
as  is  consistent  with  the  best  results. 
After  settling  upon  his  connections,  the 
amateur  should  learn  to  use  his  set  and 
not  change  connections  until  he  has  given 
the  last  one  a  thorough  tryout.  If  this 
advice  is  followed,  he  will,  in  a  short 
time,  be  obtaining  from  25  to  50  per  cent, 
better  results  than  before.  And  it  is  well 
to  remember  that  neatness  goes  hand  in 
hand  with  efficiency.  This  does  not  mean 
that  your  apparatus  must  be  finished  in 
mahogany,  hard  rubber  and  silver  plate, 
for  pine,  paper  or  fibre  insulation  and 
plain  brass  will  do  their  work  as  well  as 
the  others,  as  long  as  proper  care  is  ex- 
ercised in  the  construction.  Your  desk 
need  not  be  polished  to  mirror-like 
brightness;  plain  wood,  finished  in  dead 
black,  stands  for  business. 

If  you  are  an  experimenter  working 
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The    Enterprising   Young:    Marconi    Brings    in    His    Friends,    Who,    the    Chances    are,    couldn't    Tell 
Potentiometer  from  a   Spark  Plug.     All  this  Electrical   Display  has  the  Desired 
Impressive    Effect    Upon    Them. 


with  the  idea  of  finding  ways  and  means 
of  improving  radio  communication,  try 
to  have  your  workshop  separate  from 
your  wireless  set  proper,  and  if  you  can- 
not have  it  in  another  room,  at  least  have 
them  on  separate  tables.  By  running 
leads  from  your  main  set,  you  can  con- 
nect in  your  experimental  set  and  save 
the  trouble  of  disarranging  your  set 
proper. 

If  you  are  one  of  the  many  who  use 
their  wireless  sets  for  the  pleasure  they 
can  derive  from  it,  with  an  aim  of  picking 
up  as  many  stations  as  possible,  resolve 
upon  what  you  consider  the  best  type, 
connect  it  up  according  to  the  best  prac- 
tice, and  then  learn  to  use  it.  Make  your 
connections  permanent.  If  your  appara- 
tus is  of  light  construction,  fasten  it 
down  to  the  table,  so  that  it  will  not  be 
hopping  around  when  you  adjust  it. 

Did  you  ever  see  a  professional  set 
with  two  extra  detectors,  each  with  a  dif- 
ferent mineral  ?  Yet  most  amateurs  have 


two  or  three  extra  detectors,  say  Galena, 
Silicon,  Perikon,  and  Molybdenite.  True, 
you  will  often  find  extra  detectors  on 
professional  sets,  but  they  are  generally 
spares,  to  be  used  in  case  of  breakage 
of  the  regular  detector.  If,  in  rare  ex- 
ceptions, another  type  is  used,  it  is  al- 
ways of  a  type  that  is  made  for  close 
work,  chosen  with  a  view  toward  stay- 
ing powers  and  not  toward  sensitiveness. 
Accordingly,  it  is  better  to  have  one  very 
sensitive  mineral  for  long  distance  work, 
and,  if  you  have  a  transmitting  set,  an- 
other mineral  that  will  enable  the  use  of 
heavy  currents  for  close  and  fast  work. 
Keep  your  desk  free  of  all  unneces- 
sary articles.  Have  a  couple  of  sharp- 
ened pencils  and  a  pad  of  paper  always 
at  hand.  Sometimes  an  important  mes- 
sage may  come  humming  through  the  air 
when  you  are  least  prepared  to  receive 
it,  and  much  valuable  time  will  be  lost 
hunting  for  your  writing  material.  Have 
your  call  list  where  you  can  consult  it 


ILfiROM  the  view  point  of  efficiency,  the  simpler  a  wireless  set  is  the  more 
satisfactory  will  be  the  results.  Most  long  distance  receiving  records 
are  made  with  sets  containing  the  least  number  of  instruments  and 
switches.  Knowing  how  feeble  are  the  currents  that  flow  down  to  a  wire- 
tess  set  from  the  aerial,  it  is  obvious  that  these  cannot  be  made  to  pas& 
through  an  array  of  loading  coils,  loose-couplers,  tuning  coils,  condensers 
and  numerous  switches  and  still  retain  sufficient  energy  to  cause  loud 
signals  in  the  receivers. 
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quickly.  If  it  is  bound  in  book  form,  it 
is  advisable  to  write  out  the  stations  that 
are  within  range  on  a  sheet,  so  that  they 
can  be  found  without  loss  of  time. 

If  you  are  manufacturing  your  own 
apparatus,  try  to  use  hard  wood  and  fibre 
or  hard  rubber,  for  though  soft  wood  and 
paper  insulation  can  be  made  to  work 
nicely,  there  is  a  far  greater  satisfaction 
in  using  apparatus  that  will  "stay  put." 
For  instance,  in  California  where  the 
rarer  woods  are  higher  priced  than  in 
the  Eastern  states,  enough  mahogany  for 
a  good  sized  loose  coupler,  planed  and 
cut  to  dimensions,  can  be  obtained  for  35 
cents,  if  one  goes  to  the  right  lumber 
yard.  Surely  in  a  case  like  this  it  would 
not  be 'of  advantage  to  use  pine  or  ash. 

Have  your  wireless  table  or  desk  of 
heavy,  firm  construction — a  rickety  affair 
goes  a  long  way  toward  discouraging  an 
otherwise  efficient  detector. 

The  fact  that  the  leading  wireless  com- 
panies are  adopting  the  two  wire  type 
of  aerial  would  seem  to  indicate  that  this 
form  is  fully  as  efficient  as  the  four/ six 
and  eight  wire  types.  The  amateur  who 
is  worried  over  his  lack  of  wire  can  try 
this  to  good  advantage,  and  he  will  find 
that  if  his  four-wire  aerial  is  made  into 


a  two-wire  one,  and  doubled  in  length, 
he  will  have  an  increased  efficiency  in  his 
receiving  side,  while  his  transmitting 
range  will  "not  be  diminished.  Further- 
more, the  two-wire  aerial  is  easier  to 
handle  and  has  a  neater  appearance,  since 
there  are  no  sagging  middle  wires.  Any 
amateur  who  has  used  soft  copper  wire 
knows  how  hard  it  is  to  keep  all  wires 
taut. 

To  bear  out  the  contention  that  there 
is  a  great  deal  of  "fancy  work''  expended 
on  receiving  sets  that  could  be  done  away 
with,  an  instance  may  here  be  quoted. 
A  standard  make  of  loose  coupler  now 
on  the  market  was  tried  out  against  the 
complete  apparatus  of  a  wireless  tele- 
graph company,  the  price  of  their  appa- 
ratus running  well  into  the  hundreds  of 
dollars,  compared  to  a  price  well  under 
the  twenty-five  dollar  mark  for  the  other. 
Tested  out  at  distances  of  from  2.500  to 
3,500  miles,  the  loose  coupler,  with 
'phones  and  detector,  no  condensers  or 
other  apparatus  of  any  kind,  made  a  de- 
cidedly better  showing  than  the  other  set 
with  all  its  complicated  apparatus  and 
connections.  On  the  high  waves,  the  effi- 
ciency of  the  small  set  was  still  more 
marked. 


SUBURBAN     RADIO     CLUB     OF 
WASHINGTON 

At  the  first  meeting  of  the  calendar 
year,  the  Suburban  Radio  Club  of 
Washington  held  its  election  of  offi- 
cers. The  results  were  as  follows : 
John  B.  Brady,  president;  John  V. 
Purssell,  chief  operator;  George  J. 
Rohrich,  secretary  and  treasurer. 

The  club  has  enlarged  its  plans  and 
attention  is  called  to  the  fact  that  the 
membership  is  not  limited  to  the  sub- 
urbs of  Washington,  as  was  formerly 
intended,  but  now  includes  the  sur- 
rounding country  with  Washington  as 
its  center. 

One  of  the  purposes  of  the  club  is  to 
prevent  "jamming,"  and  this  is  being 
carried  out  by  assigning  ten  minute 
periods  to  each  member,  at  which  time 
that  member  is  supposed  to  be  listen- 


ing and  receive  any  message  intended 
for  that  station.  This  will  prevent  a 
great  deal  of  useless  calling,  since 
everyone  will  know  the  schedule  of  the 
different  stations. 

Another  interesting  feature  that  is 
to  be  carried  out  is  the  encouragement 
of  long  distance  sending  and  receiving. 
Special  hours  will  be  set  aside  for  this 
purpose,  at  which  time  the  best 
equipped  stations  will  try  to  get  in 
communication  with  distant  stations. 
Some  of  the  members  are  very  well 
equipped  in  this  line  and  they  have 
heard  amateur  stations  as  far  as  250 
miles,  with  power  input  rated  less  than 
•/+  K.  W.  The  scheme  has  every  indi- 
cation of  being  a  success. 

The  club  will  be  pleased  to  hear  from 
other  clubs  as  well  as  individuals,  and 
all  correspondence  should  be  addressed 
to  the  secretary,  P.  O.,  Bethesda,  Md. 


If  [I 
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Interesting  Glimpses 
i  F^mous^un'ateijrand 
F^dio  Labor  Ktory. 


f~~^  ONTROLLING  from  shore  a 
V-/  crewless  motor  boat  by  wireless 
on  its  28-mile  trip  through  Boston  Har- 
bor  and  out  to  sea,  followed  by  its  safe 


cent     accomplishment     of     John     Hays 
Hammond,  Jr. 

His    latest    wireless-controlled    motor 
boat,  the  Natalia,  was  built  under  the 


return  to  the  starting  place,  is  the  re-     direction    of    Mr.    Hammond    and    has 


Two  Views  of  John  Ham- 
mond, Jr.,  Operating  the 
Wireless-Controlled  Boat  from 
Shore.  In  the  Center:  The 
"Electric  Dog." 
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proven  highly  successful  in  many  trials. 
It  is  fitted  with  an  aerial  that  gathers 
the  waves  sent  out  by  the  special  trans- 
mitter of  the  inventor  located  on  a  bluff 
overlooking  Gloucester  Bay,  Mass.  By 
means  of  delicate  detectors  and  relay  de- 
vices the  boat  can  be  steered  and  run  at 
any  speed  or  stopped,  and  the  various 
lights  and  searchlights,  as  well  as  other 
equipment,  are  under  control  of  the  op- 
erator at  the  transmitting  key. 

A  clever  application  of  selenium  is 
presented  in  what  Mr.  Hammond  terms 
''an  electric 
dog."  This  " 
isathree- 
wheeled  v  e  - 
hide  driven  by 
a  motor  and 
having  at  the 
front  end  two 
bull's-eye  lens- 
es. By  holding 
a  bright  lig"ht 
in  front  o  f 
either  lens,  the 
inventor  can 
make  the  ve- 
il i  c  1  e  follow 
him  about. 
For  instance, 
when  the  light 
is  held  in  front 
of  the  left 
lens,  the  elec- 
tric dog  will 
turn  to  t  h  e 
left.  A  parti- 
tion is  placed 
between  both 
lenses  in  order 
to  prevent  the 
light  from 
shining 

through    both      Aerlal    Employed    for    Transmitting    "Waves    to    Motor 

lenses    at     the 

same   time,    when    this    is    not    desired. 


transformed    into    a    white    hot,  molten 
metal  mass  of  5,400  degrees  Fahrenheit. 
When   the  projectile  strikes,  the  liquid 
will  set  fire  to  any  inflammable  material 
it  may   encounter.   And  to  prevent  any 
efforts  at  extinguishing  the  conflagration, 
the  projectile  contains  a  separate  cham- 
ber   filled    with    hydrocyanic    acid,    the 
deadly  fumes  of  which  will  prevent  hu- 
man beings  from  approaching  the  area 
in  which  the  fire  is  raging.     Mr.  Ham- 
mond states  that  this  new  invention  is 
particularly  intended  for  destroying  be- 
sieged   towns, 
as  well  as 
combating  dir- 
igible balloons. 
Again  re- 
turning to  the 
subject  of 
wireless  c  o  n  - 
trolled  craft,  it 
is  of  interest  to 
note    that    one 
of  the  suggest- 
ed uses  for  this 
invention  is  in 
the  defense  of 
our      coasts. 
One  plan  calls 
for   a   number 
of   observation 
towers   erected 
along  the 
coasts    at    the 
most  advan- 
tageous points, 
where   a   clear 
view    of    the 
sea  can  be  se- 
cured.    Ob- 
servers in  each 
tower    could 
control  one  or 
more  craft  as- 
signed  to   that 


It  has  recently  been  announced  that 
Mr.  Hammond  has  completed  the  inven- 
tion of  a  powerful  explosive  projectile. 
While  details  regarding  this  new  inven- 
tion are  not  plentiful  or  concise,  it  is 
gathered  that  the  projectile  contains  an 
aluminum-thermic  mixture  which,  five 
seconds  after  it  leaves  a  siege  gun,  is 


portion  of  the  coast.  The  wireless  con- 
trolled boats  could  be  sent  out  against  a 
hostile  fleet  to  discharge  torpedoes  when 
near  enough  to  make  a  successful  at- 
tack. It  is  said  that  such  a  scheme  of 
coast  defense  would  be  less  expensive  to 
maintain  than  existing  ones,  and  in  all 
probabilities  would  be  as  effective,  if  not 
more  so. 
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THE  SWAN   ISLAND   WIRELESS 
STATION 

One  of  the  most  interesting  wireless 
stations  in  the  tropics  is  that  located 
on  Swan  Island  in  the  Caribbean  Sea. 
This  wireless  station  is  owned  and 
operated  by  the  United  Fruit  Com- 
pany. 

The  Swan  Island  station  consists  of 
four  self-supporting  steel  towers  ar- 
ranged in  a  rectangle  measuring  300  by 
600  feet.  The  power  plant  consists  of 
two  50  H.  P.  Fairbanks,  Morse  oil  en- 
gines driving  two  25  K.  W.  500  cycle 
alternators.  The  station  covers  twen- 
ty-two acres  of  ground,  all  of  which  is 
laid  out  in  cement  walks.  A  great  por- 
tion of  the  station  land  is  under  culti- 
vation. Fresh  vegetables,  turkeys  and 
chickens  are  raised  for  the  consump- 
tion of  the  station  crew.  The  crew 
consists  of  three  wireless  operators, 
two  engineers,  an  oiler,  a  cook,  a  mess- 
boy  and  three  laborers,  who,  together 
with  ten  or  twelve  Grand  Caymansmen 
who  are  engaged  in  cocoanut  planting, 
comprise  the  full  population  of  the 
island. 

Men  going  to  Swan  Island  are  under 
contract  to  either  remain  at  least  eigh- 
teen months  or  waive  the  return  trans- 
portation. Men  remaining  full  time 
are  granted  return  transportation  to 
the  United  States  via  one  of  the  Cen- 
tral American  ports  with  six  weeks' 
vacation  and  full  pay.  Some  men  have 
remained  on  the  island  two  and  one- 
half  years.  No  women  are  allowed  on 
the  island. 

The  accommodations  are  said  to  be 
excellent ;  a  cook  and  waiter  being  pro- 
vided to  prepare  and  serve  the  food  to 
the  operators.  The  men  receive  mail 
and  fresh  meat  regularly  every  two 
weeks,  and  as  they  have  a  cold  storage 
plant  they  are  assured  of  fresh  meat 
practically  all  of  the  time. 

The  buildings  are  all  built  of  steel, 
sheathed  with  corrugated  asbestos, 
and  every  man  is  provided  with  a  sep- 
arate room. 

The  United  Fruit  Company  states 
that,  contrary  to  the  statements  that 
have  been  published,  there  is  no  diffi- 
culty in  getting-  men  for  this  station, 


and  to  be  assigned  to  it  is  a  mark  of 
reward  for  service  on  board  ship  or  at 
other  stations. 


THE  ELECTRIC  FURNACE 

Some  time  previous  to  the  outbreak 
of  the  war  it  was  reported  from  Ger- 
many that  there  had  been  there  devised 
a  new  kind  of  electric  furnace  more  dur- 
able and  resistant  to  high  temperature? 
than  even  the  platinum  furnace.  The 
crucible  of  the  German  furnace  it  ap- 
pears is  wound  with  nickel  wire  and 
covered  with  a  protecting  jacket.  For 
bedding  the  nickel  wire,  a  pulp  of  kaolin, 
aluminum  and  asbestos  fiber  is  used,  and 
to  protect  the  nickel  from  oxidation,  this 
porous  insulation  layer  is  surrounded  in- 
side the  furnace  jacket  with  a  thick  layer 
of  grains  of  carbon.  The  nickel-wire 
furnace  will,  it  is  claimed  by  the  Ger- 
mans, withstand  a  constant  temperature 
of  1,200  degrees  Centigrade,  and  even 
higher  temperatures  for  brief  periods. 


PLANT  CULTURE  BY  HIGH 
FREQUENCY  CURRENT 

(Continued   from    page    405) 
leaved  in  place  to  complete  the  magnetic 
circuit. 

The  reader  is  referred  to  Figs.  10  and 
ii  for  the  method  of  mounting  the 
transformer.  The  core  is  gripped  be- 
tween clamping  strips  of  hard  wood  and 
bolted  to  a  base  of  the  same  material. 
The  primary  and  secondary  leads  are 
conducted  to  upright  pillars  of  hard  rub- 
ber having  a  brass  rod  running  through 
the  centre. 

The  transformer  is  placed  in  a  con- 
tainer of  wood,  lined  with  zinc  as  shown 
in  Figs.  12  and  13,  which  give  the  proper 
dimensions.  In  the  cover  of  the  con- 
tainer are  bored  four  holes  to  pass  the 
terminal  rods. 

When  the  transformer  has  been  placed 
in  the  case,  the  latter  is  rilled  with  trans- 
former oil  to  within  an  inch  of  the  top 
and  the  cover  fastened  down  with  screws. 
The  addition  of  substantial  handles  at 
the  ends  of  the  container  completes  the 
work  on  this  portion  of  the  apparatus. 


On 


Editorial 


IN  the  January  number  of  this  magazine  appeared  an  editorial 
which  stated  frankly  and  lucidly  the  policy  of  the  publication. 
Supplementing  this  statement,  the  Editors  endeavored  to  explain 
the  lines  of  reasoning  along  which  they  worked  in  evolving  this 
policy.    As  a  preface  to  the  remarks  which  follow,  the  matter  will  be 
briefly  reviewed  herewith. 

The  present  MODERN  MECHANICS  is  the  direct  outgrowth  of  a 
number  of  consolidated  magazines,  each  of  which  made  energetic 
efforts  to  reach  the  goal  now  attained  by  this  magazine.  The  first  of 
the  several  publications  was  The  Popular  Electrician,  founded  in 
Lynn,  Mass.,  in  1890.  This  magazine  was  later  taken  over  by  the 
publishers  of  Electrician  and  Mechanic  of  Boston.  The  same  pub- 
lishers gradually  absorbed  the  several  other  magazines  of  similar  type, 
among  which  were  Amateur  Work  and  Building  Craft.  In  January, 
1914,  Electrician  and  Mechanic  was  merged  with  Modern  Electrics  of 
New  York  and  the  combined  publications  were  called  Modern  Electrics 
and  Mechanics. 

Each  of  these  consolidations  resulted  in  a  bigger  and  better  maga- 
zine— a  magazine  more  completely  satisfying  the  wants  of  the  readers 
as  these  wants  became  known.  The  only  other  magazine  in  a  similar 
field  was  Popular  Electricity  and  the  World's  Advance  of  Chicago  and 
the  logical  result  was  reached  when  this  magazine  was  combined  with 
Modern  Electrics  and  Mechanics  in  July,  1914,  under  the  name  of 
Popular  Electricity  and  Modern  Mechanics. 

The  publishers  soon  realized  that  the  inordinate  length  of  the  new 
name  placed  the  magazine  at  a  disadvantage,  and,  after  serious 
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consideration,  the  first  half  of  the  title  was  dropped  and  the  magazine 
called  by  its  present  name  of  Modern  Mechanics. 

Simultaneously  with  the  appearance  of  the  first  issue  under  the 
shortened  title,  the  publishers  learned  that  not  a  little  confusion  had 
arisen  among  our  readers  due  to  the  similarity  between  the  title  of 
Modern  Mechanics  with  that  of  another  magazine. 

The  thoughtful  reader  will  readily  understand  how  the  name 
Modern  Mechanics  was  adopted  through  a  natural  process  of  evolu- 
tion; indeed,  it  has  formed  a  part  of  practically  every  one  of  the 
several  publications  entering  into  its  make-up.  The  question  of 
possible  confusion  with  another  magazine  of  somewhat  similar  appear- 
ance but  of  a  widely  differing  editorial  policy  was  not  taken  into 
consideration. 

The  present  magazine,  after  a  long  period  of  development,  has 
reached  its  present  splendid  standing  and  a  broader  and  more  dis- 
tinctive title  can  now  be  adopted. 

However,  the  question  of  a  suitable  title  has  been  a  difficult  one 
of  solution,  for  the  scope  of  the  publication  is  of  exceptional  breadth, 
but  we  feel  that  we  have  finally  definitely  solved  this  problem. 

The  aim  of  the  Editors  is  to  give  the  readers  a  brief  resume  of  all 


that  is  new  and 
fields  of  electricity, 
tion  and  science, 
in  each  description,  IJ|  "\A7/^T>  T  lYC 

practical    value  -  /ll     T.V  VJ  K^LiU  O 

shall  give  the 
tunity  to  profit  by 
others.  This 
for  the  benefit  of 
the  first  half  of  the 
requirements  o  f 


ADVANCE 


ELECTRICITY 

MECHANICS 

INVENTION 

SCIENCE 


interesting  in  the 
mechanics,  inven- 
and  to  incorporate 
some  feature  of 
something  that 
reader  an  oppor- 
the  experience  of 
policy  is  adopted 
the  lay  reader  in 
magazine,  and  the 
the  advanced  or 


practical  man  are  taken  care  of  in  the  remainder  of  the  pages, 
wherein  hundreds  of  hints  on  easy  ways  to  accomplish  difficult  tasks 
are  offered. 

Careful  thought  and  analysis  have  convinced  the  publishers  that 

the  logical  name  for  the  magazine — the  name  most  significant  of  its 

contents — is  The  World's  Advance.    In  accordance  with  this  decision, 

the  title  of  this  publication,  beginning  with  the  April  number,  will  be : 

THE  WORLD'S  ADVANCE. 


February  15,  1916. 
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BEADING  YOUR  BOOKS  OR 
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An   Opening  \Vord 

"V\7ITH  this  issue  the  magazine  greets  its 
*^  '    readers    under    its    new    name    THE 
WpRLD'S    ADVANCE-a    title    truly 
significant  of  the  contents. 

As  recent  editorials  nave  pointed  out,  tne 
policy  evolved  during  the  past  eight  months  is 
now  firmly  established  and  it  will  in  no  way 
he  altered  hy  the  change  in  name. 

Under  the  new  title,  the  Editors  will  endeav- 
or to  present  all  that  is  new,  interesting  and 
useful  in  the  fields  of  electricity,  mechanics, 
science  and  invention  and,  furthermore,  to 
present  this  material  in  a  form  that  shall 
render  it  not  only  intensely  interesting  hut 
instructive  and  of  practical  value  as  well. 

THE  EDITORS 
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THE     FIVE     ICES 

Experiments  in  the  Massachusetts  In- 
stitute of  Technology  have  shown  that 
water  can  be  made  to  solidify  into  five 
different  kinds  of  ice,  each  of  which  at 
certain  temperatures  and  pressures 
changes  from  one  into  another  with  ex- 
plosive violence.  One  kind,  "ice-2,"  re- 
quires a  very  low  temperature  and  great 
pressure  to  keep  it  from  exploding  into 
ordinary  ice.  Another  kind  will  stay 
frozen  at  summer  heat,  provided  it  is 
kept  under  a  pressure  of  20,000  atmos- 
pheres. In  nature  such  great  pressures 
exist  only  in  company  with  very  high 
temperatures,  and  it  is  therefore  entirely 
possible  that  some  of  these  kinds  of  ice 
never  existed  until  they  were  created  in 
the  experimenter's  hydraulic  press. 


AN     INTERNAL     COMBUSTION 
LOCOMOTIVE 

One  of  the  oldest  and  largest  locomo- 
tive shops  in  this  country  has  recently 
turned  out  an  industrial  engine  of  radi- 
cally new  design.  The  locomotive,  which 
is  illustrated  in  the  accompanying  view, 
uses  for  its  propelling  power  an  internal 
combustion  engine. 

The  new  type  of  locomotive  is  equipped 
with  a  four-cylinder,  water-cooled  engine 
which  is  especially  designed  to  stand 


heavy  service  conditions.  It  will  burn 
either  gasoline  or  kerosene  and  is 
equipped  with  a  self-starter  system  sim- 
ilar to  those  used  on  most  gasoline  auto- 
mobiles of  today.  An  electric  generator 
which  is  driven  by  the  crank  shaft  of 
the  engine  through  suitable  gearing,  sup- 
plies current  for  the  self-starter  and  fur- 
nishes the  necessary  current  to  the  elec- 
tric headlight  and  other  lights. 


WOOD    AND    REINFORCED    CON- 
CRETE 

It  has  been  found  that  under  certain 
conditions  wood  is  a  good  substitute  for 
the  iron  rods  used  to  strengthen  concrete 
beams.  Cement  combines  as  well  with 
wood  as  with  iron,  and  the  cement  coat- 
ing effectively  protects  the  wood  from 
decay.  It  is  believed  that  by  using  nine 
per  cent,  of  pitch-pine  for  reinforce- 
ment, it  is  possible  to  make  a  concrete 
beam  as  strong  as  one  that  is  reinforced 
in  the  ordinary  way  with  one  per  cent, 
of  steel. 


A  Type  of  Locomotive  That   Is  Designed  Along   the  Same  Lines   As   an 

Automobile.      Its    Tractive    Power    Is    Developed    by    a    Four-cylinder 

Engine   That   Uses    Either   Gasoline   or  Kerosene   for   FueL 


EXPLODING  MINES  BY  WIRELESS 

From  France  came  news  a  few  months 
ago  of  success  in  the  art  of  explod- 
ing ocean  mines  by  wireless  impulses, 
but  the  news  was  received  with  sus- 
picion. Now  we  have 
an  official  report  by 
United  States  Consul 
Benj.  F.  Chase,  of  Leg- 
horn, Italy,  that  he  per- 
sonally witnessed  two 
successful  explosions  of 
mines  in  the  bay  by 
wireless  impulse.  He 
states  that  M  a  n  r  i  c  o 
Compare,  the  inventor, 
operated  the  mines  at  a 
distance  of  2,500  feet, 
with  many  intervening 
obstructions. 

There  are  strong  prob- 
abilities that  the  wireless 
controlled  mine  will  still 
make  its  appearance  in 
the  present  European 
war. 


T^HE,  firing  of  modern  artillery  pieces  is  no  longer  a 
•*•  mere  matter  of  sighting.  Guns  are  noip  placed 
behind  a  hill  or  mound  and  are  not  visible  to  the 
enemy;  the  indirect  method  of  firing  being  employed. 
The  range  is  determined  by  observers  situated  at  van- 
tage points  on  the  ground,  in  balloons,  or  hovering  over 
the  enemy's  lines  in  an  aeroplane. 


\  RTILLERY  is  playing  an  all-im- 
A\.  portant  role  in  the  great  European 
war.  On  the  Western  front,  where  the 
Germans  face  the  Belgian,  English  and 
French  armies,  a  battle  in  the  open  is 
the  exception  rather  than  the  rule.  For 
the  last  few  months  both  sides  have  en- 
trenched .themselves  and  long-range  ar- 
tillery duels  have  been  practically  the 
only  evidence  that  a  war  is  being  fought. 
Occasionally  the  soldiers  come  out  of 
their  trenches  and  dug-outs  in  order  to 
assault  opposing  trenches  and  thus  gain 
ground ;  but  generally  speaking  the  war 
in  the  Western  theatre  has  resolved  it- 
self into  a  continuous  siege  with  the 
slaughter  confined  largely  to  artillery 
fire. 

In  order  that  artillery  prove  effective, 
it  is  obvious  that  the  fire  must  be  ac- 
curate. And  no  fact  could  more  sig- 
nificantly illustrate  the  deadly  accuracy 
of  modern  artillery  than  the  recent  state- 
ment of  a  medical  authority  that  over 


70  per  cent,  of  all  the  wounds  inflicted 
in  the  present  war  are  due  to  shrapnel 
or  shell  fragments.  But  what  has  made 
such  accuracy  possible? 

The  prime  requisite  of  accurate  artil- 
lery fire  is  a  suitable  observation  point 
from  which  the  fire  of  the  guns  can  be 
directed.  As  a  general  rule  the  direct- 
ing and  checking  of  the  fire  is  made 
from  a  position  as  near  the  enemy's  lines 
as  possible. 

One  method  of  observing  and  direct- 
ing artillery  fire  and  which  has  been  used 
with  remarkable  success  is  that  of  em- 
ploying a  captive  balloon.  The  observer 
in  the  basket  of  the  balloon  has  an  un- 
obstructed view  over  the  lines  of  the 
enemy  and,  by  means  of  a  telephone 
line  connecting  to  the  different  batter- 
ies, can  tell  the  gunners  the  range  as 
well  as  correct  the  fire  of  the  guns  after 
the  bombardment  has  begun.  However, 
it  is  not  always  possible  to  use  an  ob- 
servation balloon,  since  it  presents  an 


435 


THE    WORLD'S    ADVANCE 


excellent  target  to  the  fire  of  the  enemy, 
as  well  as  to  the  bombs  of  hostile  aero- 
planes. Neither  is  it  always  possible  to 
reconnoiter  by  cavalry  patrols.  In  such 
instances  the  only  remaining  means  of 
observation  is  the  aeroplane. 

Photography  and  Range  Finding 

Adverse  conditions  prevailing  particu- 
larly on  the  battlefields  of  Flanders 
made  it  necessary  for  the  Germans  to 
employ  the  aeroplane  for  establishing 
their  artillery  range.  Great  success  has 
attended  the  use  of  photographs  taken 
from  aeroplanes  as  a  rapid  means  of 
finding  exact  ranges.  From  such  sources 
of  information  as  are  available,  the  pro- 
cedure for  obtaining  ranges  as  employed 
by  the  German  army  is  as  follows : 

An  aviator  is  sent  aloft  with  an  ob- 
server and  the  aircraft  is  guided  over 
the  enemy's  lines  in  search  of  the  guns. 
As  soon  as  these  are  discovered,  the  ob- 
server trains  the  camera  below  in  such 
a  manner  as  to  include  on  the  photo- 
graphic plate  either  a  church  spire,  a 
barn,  a  solitary  tree,  a  windmill  or  some 
other  conspicuous  object,  as  well  as  his 
own  battery  for  which  he  is  securing  the 
range.  Immediately  after  taking  the 
photograph  the  aviator  returns  to  the 
German  lines  and  lands  near  the  bat- 
teries. The  photographic  plate  is  rapid- 
ly developed  and  prints  are  made  on 
bromide  paper  and  sent  to  the  officer  in 
command  of  the  guns.  These  prints  ap- 
pear as  regular  maps  in  relief,  the  trench- 
es being  indicated  by  bright  lines  and  the 
cut-outs  for  the  gun  positions  appearing 
as  light  squares  in  contrast  to  the  darker, 
undisturbed  earth.  The  calculation  of 
the  range  is  then  resolved  into  a  simple 
mathematical  problem. 

Referring  to  the  accompanying  dia- 
gram: One  side  of  the  triangle  repre- 
sents the  distance  from  the  German  bat- 
tery to  the  visible  auxiliary  point  and 
can  be  determined  by  distance  measure- 
ment. The  auxiliary  point  is  in  the 
form  of  some  conspicuous  object  which 
the  observer  has  included  in  the  photo- 
graph and  which  is  within  unobstructed 
view  of  the  German  lines.  The  second 
side  of  the  triangle  is  a  line  drawn  from 
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the  same  visible  point  to  the  enemy's 
battery.  The  length  of  this  line  is  easily 
obtained  by  multiplying  the  photographic 
distance  by  the  scale  of  the  photograph; 
the  latter  being  determined  from  the 
first  two  points.  Two  sides  and  two 
angles  of  the  triangle  being  known,  the 
range  can  be  figured  quite  accurately. 
Although  this  range  finding  appears  to  be 
a  painstaking  task,  it  is  considered  neces- 
sary by  the  Germans  because  of  the 
superiority  of  their  mortar  artillery.  The 
object  is  not  only  the  temporary  silencing 
of  the  opposing  battery,  but  the  com- 
plete destruction  of  the  guns  and  the  an- 
nihilation of  their  crews. 

Deadliness  of  Modern  Artillery 

The  most  destructive  shell  used  by  the 
Germans  in  conjunction  with  their  mor- 
tar batteries  is  an  explosive  projectile 
which,  when  dropped  down  on  hostile 
batteries  from  a  considerable  height,  de- 
stroys both  guns  and  men  within  a  wide 
radius.  As  an  example  of  accurate  ob- 
serving and  destructive  mortar  fire,  the 
siege  of  Antwerp  stands  preeminent. 
During  the  bombardment  every  gun  tur- 
ret on  Fort  Lierre  was  hit  singly  by 
shells  from  the  powerful  42-centimeter 
howitzers.  At  Fort  Waelhem  the  Aus- 
tro-Hungarian  3O.5-centimeter  guns  were 
equally  successful ;  while  at  a  certain 
section  of  the  defences  the  21-centi- 
meter siege  guns  dismantled  gun  after 
gun  comprising  the  open  battery  of  the 
main  fortifications. 

The  long  ranges  over  which  artillery 
duels  are  conducted — often  beyond  the 
scope  of  natural  vision — have  rendered 
the  aeroplane  an  indispensable  factor  in 
this  branch  of  warfare. 

The  art  of  hiding  or  disfiguring  the 
guns  makes  observations  from  an  aero- 
plane a  very  difficult  and  ofttimes  un- 
reliable expedient,  especially  from  the 
great  heights  at  which  the  aviators  are 
compelled  to  fly  in  avoiding  undue  risk 
from  rifle  and  artillery  fire.  As  a  rule, 
the  aviator  or  observer  cannot  determine 
the  exact  position  of  a  battery  until  he 
sees  the  fire  from  the  guns.  In  order  to 
corroborate  an  observation  flight  as  well 
as  check  the  details  of  an  observer's  re- 
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port,  numerous  photographs  are  usually 
taken.  These  are  immediately  developed 
and  printed  upon  landing.  The  photo- 
graphs, in  conjunction  with  the  report  of 
the  observer,  are  invaluable  to  the  gen- 
eral staff. 

Great  Skill  and  Steady  Nerves 

It  is  not  a  simple  matter  to  take  photo- 
graphs from 
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in  taking  a  photograph,  in  order  to  elimi- 
nate the  vibration  as  much  as  possible 
and  secure  sharp  definition  on  the  nega- 
tive plate.  The  arms  must  not  rest  on 
any  part  of  the  airship  and,  in  this  try- 
ing position,  the  observer  must  hold  the 
camera  over  the  side  of  the  fuselage, 
focus  the  camera  and  take  the  photo- 
graph. Great  skill  and  steady  nerves 
are  obviously  essential.  Accurate  ob- 
servations can  only  be  made  at  a  height 
not  exceeding  4,000  feet,  while  photo- 
graphs taken  at  altitudes  of  from  2,000 
to  3,000  feet  are  considerably  enlarged 
to  be  of  use.  The  hostile  artillery  and 
rifle  fire  is  quite  effective  to  heights  of 
5,000  feet,  so  it  is  little  wonder  that 
aeroplanes  are  shot  down  daily  in  per- 
forming their  scouting  work  and  taking 
photographs  for  range  finding. 

Of  the  many  trave  deeds  called  for  in 
modern  warfare,  perhaps  none  is  more 
trying  and  more  deserving  of  praise  than 
those  of  the  aviator  and  his  passenger  in 
the  performance  of  their  all-important 
duties.  And  in  many  instances  it  is  due 
to  them  that  the  artillery  fire  is  accurate 
and  effective,  resulting  in  the  attainment 
of  important  gains  or  even  great  victories 
for  their  armies. 


A  LIGHT  TO  TRAP  MOTHS 

The  beet  ranches  of  Southern  Califor- 
nia are  protected  from  the  ravages  of 
the  night-flying  moths,  mostly  cutworm 
moths,  by  a  novel  light  trap  which  is  set 
up  in  the  fields;  a  single  trap  capturing 
from  1,500  to  7,000  moths  in  a  single 
night.  One  company  near  Oxford  has 
eight  such  traps  in  use  and  during  the 
past  season  the  results  were  equal  to  the 
highest  expectations. 

The  device  is  of  reasonably  simple  con- 
struction, being  a  powerful  light  enclosed 
in  a  glass  globe  and  suspended  over  a 
shallow  galvanized  iron  pan  containing 
oil.  The  insects,  flying  against  the  globe, 
fall  into  the  pan  and  perish  in  great  num- 
bers. As  a  large  proportion  of  the  moths 
are  females,  carrying  great  quantities  of 
eggs,  the  results  of  a  season's  catch  can 
easily  mount  high  in  the  millions.  The 


light  is  furnished  by  acetylene  gas,  a 
tank  being  set  below  the  frame  carrying 
the  tank,  though  an  electric  light  has 
been  used  with  equal  success. 


This  Light  Attracts  Many   Moths  to  Their  Doom 
in  the  Tank  That  Surrounds  It. 
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A     CAMPING     OUTFIT     FOR 
MOTORISTS. 

Of  the  many  new  devices  for  motor- 
ists that  are  constantly  making  their  ap- 
pearance on  the  market,  perhaps  none  is 
more  interesting  than  a  camping  outfit 
that  has  been  invented  by  a  Westerner. 
The  outfit  consists  of  a  tent  of  suitable 
size  to  accommodate  the  motorists,  a 


converted  into  a  substantial  table  fin- 
ished in  fumed  oak  and  held  together 
with  steel  parts.  So  strong  is  this  table 
that  it  has  been  tested  and  is  claimed  to. 
have  withstood  the  most  severe  storm 
when  securely  braced. 

The  entire  camping  outfit  packs  into  a 
case  measuring  10  by  18  by  49  inches 
and  can  be  readily  placed  on  any  auto- 
mobile, weighing  but  100  pounds. 


This  Automobile 
Camping  Equipment 
Comprises  a  Tent, 
Camp  Stools,  a  Sub- 
stantial Table  and 
Other  Furniture  for 
Outdoor  Life. 


folding  bed  measuring  four  feet  wide  by 
six  feet  six  inches  long,  and  two  folding 
camp  stools.  The  bed  is  so  constructed 
that  it  will  not  sag,  even  when  holding 
a  person  of  great  weight.  The  tent  is 
fitted  with  a  sunshade  that  can  be  ex- 
tended several  feet  from  the  tent  proper. 
The  bed  can  be  folded  and  placed  in  a 
case  fitted  with  legs  and  which  may  be 


SAFEGUARDING  THE  BANKS  OF  A 
RIVER 

One  of  the  big  tasks  the  Government 
has  undertaken  in  its  fight  to  control  the 
rebellious  Mississippi  river  is  the  repair- 
ing of  its  banks.  These  are  constantly 
subjected  to  the  terrific  wearing  and  tear- 
ing process  of  the  great  volume  of  water 
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rushing  to  the  Gulf  of  Mexico.       The 
soft  dirt  banks  are  being  cut  away  at  an 
alarming  rate   in  many  places  and  the 
Government  barges 
are  kept  constantly 
at  work  during  the 
summer  and  fall 
months. 

One  means  of 
stopping  the  in- 
roads of  the  river 
into  nearby  farms 
is  the  use  of  huge 
mattresses  of  wil- 
lows which  are 
sunk  alongside  the 
bank,  weighed 
down  with  stone. 
The  mattresses  are 
made  on  board  the 
barges  and  when 
completed  are 
shoved  into  the 
water  with  the  aid 
of  machinery.  The 
accompanying  il- 
lustration shows  workmen  about  to  shove 
a  big  willow  tree  mattress  over  the  side 
of  the  barge. 


To    Prevent    River    Banks     From    Being 

Washed     Away,     Mattresses    of     Willows 

Are   Used. 


USES     OF     ALUMINUM     FOIL 

It  appears  that  the  use  of  aluminum 
foil  has  greatly  increased  in  recent  years, 
owing  to  the  success  of  long  and  expen- 
sive experiments  that  have  much  re- 


duced the  cost  of  manufacture.  The 
rolling  process  requires  six  stages,  the 
last  of  which  produces  a  full  sixteen  ten- 
thousandths  of  an 
inch  in  thickness. 
In  order  to  obtain 
the  very  thinnest 
foil,  the  workmen 
lay  several  sheets 
together  and  either 
roll  or  beat  them 
like  goldleaf.  Alu- 
minum foil  is  now 
frequently  used  in- 
stead of  tin-foil  for 
wrapping  such  ar- 
ticles as  cheese, 
candy  and  tobacco. 
It  is  also  used  in 
the  Government 
printing  office  in 
place  of  gold-leaf 
for  lettering  on 
bound  volumes  of 
Government 
reports. 

Aluminum  foil  is  used  to  some  extent 
in  the  condensers  employed  for  wireless. 

THE  UNITED  STATES  PROTOTYPE 
KILOGRAM 

In  a  vault  at  the  Bureau  of  Standards 
in  Washington,  D.  C,  is  carefully  kept 
a  kilogram  weight  that  serves  as  the 
standard  for  the  American  pound  weight. 


The   Kilogram   Weight   That   Serves   as    the   Standard   for   the   American   Pound    Weight,    Kept    in    a 
Vault  at  the  Bureau  of  Standards,  Washington,  D.  C. 
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It  is  the  equal  of  2.2046  pounds  avoirdu- 
pois ;  the  standard  pound  being  equal  to  a 
slight  fraction  more  than  half  of  a  kilo- 
gram. 

ELIMINATING  A  LAKE 

A  lake  was  in  the  way;  it  interfered 
with  the  industrial  development  of  the 
surrounding  district.  The  engineers  in 
charge  calmly  pumped  the  water  out  and 
dried  it  up.  Little  things  like  natural 
lakes  cannot  presume  to  stand  in  the  way 


veins  of  silver  ore  traversing  the  district, 
which  it  pays  to  work  right  up  to  the 
surface.  That  could  not  be  done  under 
a  large  body  of  water,  and  calculations 
proved  it  cheaper  to  dispose  of  the  water 
than  to  lose  the  valuable  ore.  Besides, 
there  was  a  strong  probability  that  other 
veins  could  be  found  if  an  opportunity 
existed  to  examine  the  surface — a  prob- 
ability that  was  fully  justified  after  the 
operation  had  been  concluded. 

The  problems  were  a  little  difficult,  for 
some  means  had  to  be  found  to  locate 

the  pumps   so  that  they  would 

always  be  close  to  the  water, 
avoiding  the  loss  of  efficiency 
through  long  suction  lines.  The 
task  was  accomplished  by  in- 
stalling four  big  centrifugal 
pumps  on  a  scow  afloat  in  the 
lake,  and  the  arranging  of  the 
discharge  pipes  so  that  a  flexible 
connection  could  be  made  with 
them,  allowing  for  the  lengthen- 
ing of  the  piping  as  the  water 


A  Collection  of 
Scenes  Showing  How 
a  Body  of  Water 
Was  Drained  in  Or- 
der to  Work  Rich 
Ore  Veins  Below  It. 


of  dividends,  and  this  one  was  simply 
eliminated. 

The  body  of  water  in  question  was 
Kerr  Lake,  formerly  situated  in  the  midst 
of  the  mining  district  of  Cobalt,  in  On- 
tario, Canada.  It  had  an  area  of  30  acres 
and  contained  about  400,000,000  gallons 
of  water.  The  reason  for  its  elimination 
was  that  there  are  a  large  number  of  rich 


was  lowered.  The  pumps  were 
)ig  enough  to  allow  the  passage 
of  solids  up  to  four  inches  in 
diameter,  so  that  mud  and  small 
rocks  would  not  interfere  with 
their  working.  The  pumps  were 
driven  by  electric  power  and  de- 
livered the  water  into  a  2o-inch  pipe 
which  conveyed  the  water  to  another 
lake  about  half  a  mile  away.  Two  250- 
hp.  motors  operated  the  four  pumps. 

The  pumps  removed  the  water  at  the 
rate  of  6000  gallons  per  minute  for  38 
working  days.  At  first  the  clear  water 
was  taken  out  very  rapidly,  but  when 
the  bottom  was  neared,  a  mass  of  semi- 
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liquid  mud  had  to  be  handled.  A  stream 
of  water  under  pressure  was  used  to 
wash  the  mud  into  the  pump  intake. 

Several  rich  and  important  veins  of 
rich  silver  ore  were  uncovered  after  the 
pumps  had  done  their  work,  some  of 
them  containing  ore  worth  nearly  two 
thousand  dollars  a  ton. 


The  heat  vaporizes  the  alcoholic  Samshu 
and  it  is  condensed  and  drawn  off  at  fre- 
quent intervals. 

Samshu  has  a  peculiar  oriental  odor 
and  flavor,  offensive  to  a  foreigner,  but 

?uite  popular  with  the  native  population, 
t  is  sold  only  in  native  stores  and  costs 
somewhat  less  than  one  cent  per  glass. 


A  "MOONSHINE"  STILL  IN  CHINA 

On  the  outskirts  of  Shanghai,  China, 
is  a  "Moonshine"  still,  very  closely  re- 
sembling the  form  of  stills  used  in  some 
parts  of  Kentucky  for  making  illicit 
whiskey. 

Chinese  "Moonshine,"  or  Samshu,  as 
it  is  called,  is  a  pale  liquid  made  by  dis- 
tilling rice  water.  It  somewhat  resem- 
bles the  Japanese  drink,  Sake,  which  is 
drunk  while  hot.  The  manufacturing 
process  of  Samshu  is  as  follows : 

Large  brass  boilers  in  which  are  placed 
condensing  coils  are  partly  filled  with 
rice  water  and  mounted  upon  a  small 
brick  oven  in  which  is  burned  charcoal. 


THE  PHONOSCOPE 

From  far  away  India  comes  a  report 
that  a  Professor  Albe  of  Lahore  has  in- 
vented a  machine  that  he  calls  the 
"Phonoscope,"  the  use  of  which  enables 
the  totally  deaf  to  perceive  sounds  by 
means  of  the  eye.  The  machine  can  be* 
used  in  conjunction  with  either  speech  or 
music. 

No  details  of  the  "Phonoscope"  are  yet 
available,  although  it  is  surmised  that  it 
employs  photography  in  some  form  or 
other.  In  the  past,  motion  pictures  have 
been  taken  of  the  effect  of  different 
sounds,  particularly  in  conjunction  with 
telephony  and  wireless  telephony,  and  the 
new  invention  may  be  similar. 


A  Complete   Distilling   Outfit   Used   by   the  Chinese   for   the   Making   of   "Samshu,"   a   Popular   Oriental 

Beverage 
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C1  ACH  ;pear  certain  sections  of  our  coasts  are  rav- 
•*"^  aged  by  heavy  seas  with  a  resultant  loss  of 
property.  Massive  breakwaters  of  concrete,  steel  and 
stone  are  often  powerless  in  the  face  of  the  huge 
breakers.  At  last  a  solution  has  been  found  in  the 
form  of  a  pneumatic  breakwater;  numberless  air  bub- 
bles shattering  the  Waves  and  robbing  them  of  their 
power. 


AFTER  fourteen  years  of  experi- 
mental and  practical  work,  Philip 
Brasher,  a  young  engineer  graduate  of 
Princeton  University,  declares  that  he 
has  the  only  feasible  means  of  eventually 
protecting  the  sandy  stretches  of  our  At- 
lantic seaboard  from  the  erosive  action 
of  storm  waves.  Particularly,  he  offers 
his  apparatus  to  meet  the  present  press- 
ing need  of  certain  portions  of  the  New 
Jersey  littoral. 

As  most  of  us  know,  bulkheads  and 
jetties  of  heavy  pilings  and  stout  plank- 
ing— some  of  them  steadied  by  rock  bal- 
last— have  been  the  ordinary  mediums 
by  which  the  beach  engineer  has  sought 
to  arrest  or  check  the  greedy  inroads  of 


the  storm-aroused  Atlantic.  These,  in 
many  cases,  have  been  constructed  with- 
out regard  to  cost,  and  yet  they  have 
been  battered  into  kindling  by  the  awful 
blows  of  the  angry  breakers  stirred  up 
by  southeast  gales.  Worse  than  this,  ad- 
jacent territory  has  been  cut  into  and 
undermined,  tumbling  one  after  another 
expensive  cottages  and  hotels  right  into 
the  swirling  waters.  A  remedy  and  an 
effective  one  is  urgently  needed  if  further 
destruction  is  to  be  arrested.  Indeed, 
vital  topographical  changes  may  be 
wrought  if  lasting  bulwarks  are  not 
reared  soon.  But  what  sort  of  barriers 
will  suffice  short  of  prohibitively  expen- 
sive breakwaters?  Mr.  Brasher  says  he 
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can  furnish  a  fitting  remedy  by  employ- 
ing compressed  air. 

As  he  puts  it,  "My  air  breakwater  is 
based  upon  the  demonstrated  scientific 
fact  that  air  bubbles,  rising  from  a  con- 
siderable depth,  will  completely  destroy 
the  form  of  the  waves  and  reduce  their 
height  to  a  point  where  they  are  no 
longer  capable  of  doing  damage. 

"What  gives  a  wave  its  power  and  what 
is  its  mode  of  travel  ?  There  is  only  one 
time  at  which  a  wave  is  really  dangerous 
to  anything  substantial,  and  that  is  just 
as  it  is  curling  to  break.  It  is  then  un- 
dergoing a  change  from  what  is  called 
an  oscillatory  wave — or  one  whose  par- 
ticles merely  oscillate — to  a  wave  of 
transmission,  i.  e.,  one  whose  particles 
travel  along  in  a  certain  direction.  At 
that  particular  time,  the  momentum  at- 
tained by  the  tons  of  water,  elevated  to 
whatever  height  it  may  be,  and  falling 
from  that  height,  is  practically  irresisti- 
ble. So  that  if  it  be  possible  to  cause  a 
wave  to  break  before  striking  any  object 
to  be  protected,  the  capacity  of  the  wave 
to  do  harm  is  destroyed  and  it  becomes 
merely  a  bubbling  mass  which  looks 
rough  but  is  really  harmless. 

"Wave  motion  is  described  as  the 
transference  of  energy  by  vibration.  In 
other  words,  each  particle  of  the  wave 
merely  vibrates  and  the  motion  is  car- 
ried forward  by  the  impact  of  the  vibrat- 
ing particles.  Therefore,  if  this  vibra- 
tory impulse  can  be  broken  up  or  ar- 
rested, then  waves  can  be  halted  and 
their  further  propagation  stopped.  That 
is  exactly  what  I  accomplish  by  utilizing 


Working  Diagram  of  the  Principle  Employed  by  Philip  Brasher 
Pneumatic    Breakwater. 


a  barrier  or  blanket  of  air  bubbles 
mounting  surfaeeward  from  a  suitably 
perforated  conduit  lying  on  the  ocean 
bed  and  squarely  across  the  path  of  the 
advancing  seas.  These  bubbles,  expand- 
ing as  they  approach  the  surface,  disrupt 
the  water  and  force  widely  apart  the  very 
particles  which  must  be  in  intimate  con- 
tact in  order  to  facilitate  the  transmis- 
sion of  the  wave  forming  vibrations. 
With  intervening  air  gaps  this  is  quite 
out  of  the  question,  and,  therefore,  I  am 
thus  enabled  to  break  up  billows  pro- 
vided I  can  deal  with  them  before  they 
have  started  to  tumble  over  and  have  be- 
come breakers." 

An  instance  will  explain  the  practical 
application  of  his  ingenious  invention 
and  will  give  the  details  of  one  of  Mr. 
Brasher's  installations.  To  use  the  in- 
ventor's own  words :  "I  installed  a  plant 
for  a  quarry  on  Cape  Ann,  Massachu- 
setts, where  the  shipping  pier  was  ex- 
posed to  the  sea.  The  company  had  great 
difficulty  in  loading  their  barges  except 
when  the  sea  was  nearly  calm.  I  ran  a 
pipe  along  the  edge  of  the  pier  and  down 
into  the  water  at  the  outer  end,  and 
thence  along  the  bottom  oceanward  for 
a  distance  of  a  hundred  feet.  At  that 
point,  another  pipe,  four  inches  in  diam- 
eter and  perforated  at  suitable  intervals, 
was  connected  to  the  first  conduit  at 
right  angles.  The  perforated  pipe  was 
three  hundred  feet  long  and  lay  at  an 
average  depth  of  forty  feet  upon  a  very 
'rocky  bottom.  When  the  compressed  air 
was  turned  on  the  discharge  rose  from 
the  sea-bed  in  a  wide  bubbling  zone  that 
smothered  all  oncoming 
waves,  and  effectually 
protected  the  end  of  the 
pier  so  that  barges  could 
lie  there  in  security  and 
load  without  difficulty. 
The  air  consumption  was 
three  cubic  feet  per 
minute  per  linear  foot  of 
perforated  pipe,  that  is 
to  say,  nine  hundred 
cubic  feet  in  that  inter- 
val, at  a  pressure  of 
twenty  pounds  per 
square  inch.  This  im- 
pulse was  all  that  was 
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Views   Along   the   Jersey   Coast   That   Suffers 

Each  Year  From  Heavy   Seas.      In  One  View 

Is   Seen   a  Wrecked   House,   While   in   Others 

Are  Shown  the  Breakwaters  and  the  Surf. 


needed  to  overcome  the  pressure  of  the 
hydrostatic  head  of  forty  feet." 

The  inventor  states  that  his  breakwater 
will  be  of  service  under  the  following 
conditions,  which  convey  some  idea  as 
to  its  remarkable  range  of  applications : 

"Dredges  can  be  kept  working  in  the 
most  exposed  places  during  the  roughest 
weather.  The  erection  of  permanent 


breakwaters,  piers,  lighthouses  and  dams 
may  be  continued  steadily,  no  matter 
what  the  weather  conditions.  Half  com- 
pleted structures  may  be  protected  until 
finished.  Lightships  can  ride  out  the 
roughest  gale  in  an  artificial  lagoon  of 
calm  sea.  Stranded  vessels  can  be  pro- 
tected from  the  pounding  of  the  waves 
until  floated." 


WATCH  KEPT  RUNNING  BY  FOOT- 
FALLS OF  OWNER 

Councilman  Schmidt,  of  San  Diego,  is 
the  proud  possessor  of  the  only  watch 
in  the  world  which  winds  itself.  He 
bought  it  forty  years  ago  in  Kansas,  and 
it  was  so  old  then  that  he  could  not  find 
out  when  it  was  made.  It  was  a  square 
French  time-piece,  having  been  made  at 
some  far  off-date  in  Loire,  France,  and 
it  is  so  arranged  that  a  lever  oscillates 
with  every  footstep  the  owner  takes,  thus 
keeping  the  spring  tightened.  It  is  the 
only  watch  on  record,  according  to  New 


York  experts,  which  winds  itself  by  the 
jar  in  walking.  It  keeps  perfectly  ac- 
curate time  in  spite  of  its  peculiarities  of 
construction,  and  has  worn  out  several 
good  cases.  At  present  it  is  encased  in 
a  new  gold  case.  A  key  is  provided  for 
emergencies,  so  that  if  the  owner  should 
be  ill  or  have  to  refrain  from  walking 
for  several  days,  the  owner  can  wind  the 
watch. 


If  you  enjoy  THE  WORLD'S  ADVANCE, 
please  tell  your  friends.  If  you  do  not, 
write  us  your  reasons  and  suggestions. 
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A  Three-Wheeled  Tractor  That   Is   Proving   Highly  Successful   in  Differ- 
ent Fields  of  Application.    Here  It  Is  Seen  Drawing  a  Snow  Plow. 


AUTOMOBILE   TRACTOR   OF   NEW 
DESIGN 

In  Chicago  there  is  being  used  at  the 
present  time  a  tractor  of  new  design.  It 
is  a  three-wheeled  vehicle  and  is  suffi- 
ciently powerful  to  haul  from  fifteen  to 
twenty  trailers  made  especially  for  use 
with  the  tractor. 

The  new  tractor  is  equipped  with  a 
four-cylinder  water-cooled  motor  located 
in  the  rear  of  the  machine  instead  of  at 
the  front  as  is  usual.  The  two  wheels  at 
the  rear  are  driven  by  the  engine  and 
propel  the  vehicle,  while  the  wheel  at  the 
front  is  used  for  steering. 


design,  all  forming  a 
part  of  the  most  bril- 
liant and  dazzling  dis- 
play of  exterior  house 
decoration  that  has  yet 
been  seen.  This  queer 
house  is  the  home  of  an 
eccentric  Englishman 
who  takes  delight  in  the 
wonder  and  curiosity  of 
his  neighbors  and  the 
passers-by.  They  view 
with  undisguised  won- 
der the  pile  of  barrels 
filled  with  pieces  of 
once-treasured  china  and 
glass,  now  waiting  his 
pleasure  in  prospective 
addition  to  the  already 
alarming  assortment  of 
vari-colored  decorations. 
The  foundation-piers  are 
of  varied  structure  also, 
one  side  of  the  House  be- 
ing supported  by  massive  looking  walls 
of  cobble-stones,  while  the  other  rests  on 
piles  of  glazed  tile.  The  chimney,  too, 


INTERESTING  BRICK  WALL 

On  one  of  the  side  streets  of  San  Di- 
ego, California,  may  be  seen  the  amusing 
and  amazing  spectacle  of  a  small  red 
brick  house  completely  stuccoed  with  bits 
of  broken  crockery,  glassware,  china  and 
porcelain ;  while  in  nearly  regular  pat- 
terns larger  pieces  of  Japanese  decora- 
tive china  and  vases,  beer  bottles,  plates 
of  old  blue  china  and  chunks  of  dark 
brown  and  green  sewer  tile,  vie  with 
glass  tumblers,  steins  and  earthenware 
jugs  and  jars  for  vividness  of  color  and 


One    of    the    Sights    of    a    Californian    City    Is    the 

Brick    Wall    of    a    House    That    Is    Studded    With 

Broken  Crockery,  Glassware  and  Porcelain. 

which  is  on  the  rear  side  of  the  house, 
is  a  peculiar  one,  since  the  red  bricks  are 
interspersed  with  white  glazed  ones,  set 
in  the  most  bewildering  crazy-quilt  pat- 
terns imaginable.  Evidently  the  owner 
and  designer  of  the  dwelling  does  not 
believe  in  monotony  of  house  decoration. 


fctmeGafcru 
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Aniglit   view    of    tne    Panama-Pacific    International 
Exposition  now  being  neld  at  San  Francisco.       Tne 
conspicuous  structure  appearing  in  tnis  view  is  tne 
Tower  o{  Jewels — a  mass  of  glass  jewels  of  many  different 
colors  and  extreme  brilliancy.     Xbe  numerous  searcblignts 
form    an    important     part     of     tbc     illumination    effects. 
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One  of  the  sixteen-inch 
guns  recently  shipped  to 
England  on  board  the 
S.  S.  "Transylvania." 
This  view  shows  how 
these  massive  pieces  ot 
ordnance  were  lashed  to 
the  deck  of  the  liner. 


At  the  Left:    A  tor- 
pedo   leaving    the    tor- 


pedo tube  of  a  British 
destroyer.  Below:  A 
Canadian  despatch 
rider  firing  his  rifle 
while  travelingat  thirty 
miles  an  hour. 


Below:     A  German  sentry  in  Poland 


Photos.    Copyrighted    International    News    Service. 
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The  toll  of  war: 
A  battlefield  on 
the  western  front 
after  a  severe  en- 
gagement in  which 
the  German  in- 
fantry charged 
across  a  field  with 
heavy  losses. 


A  French  officer's  living  quarters 
on  the  battle  line  in  France.  Owing 
to  the  necessity  of  digging  them- 
selves in,  the  German,  English, 
French  and  Belgian  soldiers  are 
obliged  to  withstand  many  hard- 
ships through  lack  of  proper 
shelter.  This  particular  shelter  is 
considered  a  palace  by  the  soldiers 
— and  there  are  very  few  as  com- 
fortable. 


Even  the  Red 
Cross  ambulances 
are  obliged  to  stop 
when  challenged  by 
a  sentry  and  the 
chauffeur  must 
show  his  credentials. 


Photos.    Copyrighted    International    News    Service. 
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The  interior  of  a  French 
church  near  Bethune, 
which  was  wrecked  by  a 
German  shell.  The  shell 
in  crashing  through  the 
roof  of  the  church  carried 
the  steeple  along  with  it. 


The  accompanying  illustration 
shows  a  cartridge  clip  and  cartridges 
such  as  used  in  the  French  military 
A  German  bullet  has  passed 
through  the  four  cartridges,  yet 
through  some  freak  of  fortune  they 
have  failed  to  explode.  The  soldier 
who  was  carrying  this  clip  was  not 
injured. 


A  woman  and  her 
children  who  were 
evicted  from  their 
home  through  lack 
of  funds,  the  hus- 
band having  enlist- 
ed as  a  soldier.  The 
landlord  has  been 
harshly  criticised  by 
the  local  citizens. 
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An  Austrian  battery 
shelling  a  Russian  posi- 
tion in  Galicia.  The 
mountainous  nature  of 
this  territory,  together 
with  the  heavy  snow- 
falls and  intense  cold, 
has  made  the  fighting 
there  replete  with  hard- 
ships. 


How  Switzerland 
guards  her  neutrality 
and  is  prepared  for 
war:  Swiss  soldiers  in 
the  Alps  carrying  snow 
to  make  trenches. 


In  the  heavy 
snows  of  Poland 
the  Germans  have 
been  obliged  to 
use  rough  sleighs, 
such  as  the  one 
herewith  illustrat- 
ed, for  the  trans- 
portation of  their 
wounded  to  the 
hospitals. 


Photos.    Copyrighted    International    News    Service. 
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The    army    of    English    women    in    the    makin 
Above:     The  army  marching  through  the  streets  of 
London.      At  the  left:      A  member  of  the  Women's 
Volunteer  Reserve   dressed   in   the   regular   uniform 
and  with  the  equipment  pack  on  her  back. 


Members    of    the    Wo- 


men's Volunteer  Reserve 
receiving  a  lesson  in  tel- 
egraphy. The  object  of 
the  organization  is  to 
train  women  in  first  aid 
work,  cooking,  riding, 
driving,  care  of  horses, 
and  marksmanship. 


Photos.    Copyrighted    International    News    Service. 
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A  cargo  of  flour  and 
wheat  in  the  hold  of  the 
S.  S.  "Baxstan,"  at  the 
docks  of  the  Bush 
Terminal,  Brooklyn,  just 
before  the  vessel  sailed 
for  Liverpool  with  a  big 
cargo  of  foodstuff. 


Russian  officers  observing  the 
effect  of  shellfire  in  Galicia, 
during  an  engagement  with  the 
Austrian  forces.  Both  armies 
are  using  light  field  artillery  be- 
cause of  the  rugged  nature  of 
the  country. 


French  heavy  artillery 
shelling  Steinbach  in 
Alsace.  It  will  be  noted 
that  in  a  spirit  of  humor 
the  artillerymen  have 
painted  German  names 
on  their  guns. 


The  remains  of  one  of  the 
motor  transport  wagons  of  the 
Allies  after  being  struck  by  a 
German  shell.  Every  movable 
part  of  the  machine  has  disap- 
peared, leaving  only  the  bare 
framework. 


Copyrighted    International    News    Service. 


454 


THE  WORLD'S  ADVANCE 


Italian  soldiers  issuing 
tickets  for  soup  to  the 
homeless  people  of  Sora, 
Italy.  The  Italian  Govern- 
ment immediately  after  the 
earthquake  was  confronted 
with  the  problem  of 
nourishing  and  housing  the 
unfortunate  inhabitants  of 
the  affected  communities. 


A       scene      among 
wreckage  of  an  Italian  town 
after  the  earthquake. 


Soldiers        excavating 
among    the    ruins    in    the 


town  of  Sora  in  search  of 
earthquake  victims.  About 
one  hundred  persons  were 
buried  in  the  debris 
caused  by  the  earthquake. 


Removing  the  dead 
from  the  earthquake  ruins 
at  Sora,  Italy.  In  this 
town  the  loss  in  property 
and  lives  was  very  heavy. 


Photos.     Copyrighted    International    News     Service. 
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An  idea  of  the  work 
entailed  in  registering 
prisoners  in  the  present 
war  is  presented  in  this 
picture.  Here  is  seen  a 
portion  of  the  card  index 
files  kept  by  the  German 
War  Office  for  register- 
ing the  German  soldiers 
that  have  been  captured 
by  their  enemies. 


A  school  scene 
in  the  section  of 
Alsace  now  occu- 
pied by  the  French 
forces.  In  this  view 
a  French  soldier  is 
seen  teaching  the 
children  how  to 
speak  and  write 
French. 


The  new  Maine  memorial  at  the 
Arlington  Cemetery,  Washington, 
D.  C.  The  monument  was  dedicated 
on  February  1 5th.  The  base  con- 
sists of  a  new  turret,  while  the  fight- 
ing mast  is  one  taken  from  the  ill- 
fated  warship  that  was  blown  up  in 
Havana  harbor  a  short  time  prior 
to  the  Spanish-American  war. 


Photos.  Underwood  &  Underwood  and  Janet  M.  Cum 
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The  four-masted  sailing 
vessel  "  Hougomount  " 
that  was  recently  driven 
ashore  in  a  storm  off  Fire 
Island,  New  York.  In  this 
view  is  seen  a  member  of 
the  crew  being  brought 
ashore  by  means  of  a 
breeches  buoy. 


A  member  of  the  crew  of  the 
"Hougomount"  brought  to  shore  in 
a  breeches  buoy. 


Another  view  of  the  life  saving 
corps  at  Fire  Island  rescuing  the 
crew  of  the  sailing  vessel. 


A  view  of  the  "Hougo- 
mount" that  was  driven 
ashore  during  a  storm, 
showing  its  close  proximity 
to  the  beach.  The  sailing 
vessel  was  in  danger  of  be- 
ing pounded  to  pieces  by 
the  heavy  breakers. 


Photos.     Copyrighted    International    News    Service. 
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Awarding  twenty  $  1  0.00 
and  $5.00  gold  pieces  to 
the  gun  crew  of  the 
"Georgia"  that  won  the 
target  practice  off  the 
Virginia  Capes. 


E.  A.  Darowsky,  the  best  shot  in  the 
U.  S.  navy.  This  gunner  made  three 
hits  out  of  twelve  shots  in  one  minute 
and  forty-six  seconds  with  the  12-inch 
gun  on  which  he  is  sitting,  at  2,000 
yards.  He  is  the  first  gun  pointer  of 
the  "Georgia"  and  is  1  8  years  old.  He 
hails  from  Bayonne,  N.  J. 


Below:      Gunners     o 
the    "Georgia." 


Above:  The  U.  S. 
submarine  boat  "L-l" 
recently  launched  at  the 
Fore  River  shipbuilding 
yards,  Quincy,  Mass. 
This  craft  is  the  largest 
submarine  boat  now  in 
the  American  navy. 


Photos.    Copyrighted    International    News    Service. 
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After  the  big  naval 
engagement  between 
the  German  and 
British  fleets  off  Falk- 
land Islands,  in  the 
South  Atlantic:  In 
the  foreground  may 
be  seen  numerous 
sailors  from  the  sunk- 
en German  warships 
waiting  to  be  rescued. 
The  battleship  in  the 
background  is  Ad- 
miral Sturdee's  flag- 
1  ship  "Invincible." 


A  French  dirig- 
ible airship  leaving 
its  shed  for  a 
flight.  The  French 
army  is  equipped 
with  quite  a  num- 
ber of  dirigible 
balloons  of  the 
flexible  type,  but 
thus  far  they  have 
not  been  used  for 
actual  military 
activities  of  note. 


The  German  bat- 
tle cruiser  "Blue- 
cher"  about  to 
capsize  and  sink 
to  the  bottom 
after  being  tor- 
pedoed by  the  de- 
stroyer seen  at  the 
left.  This  battle-, 
ship  was  lost  dur- 
ing the  fight  be- 
'  tween  the  German 
and  British  fleets 
in  the  North  Sea. 
Dreadnaughts  par- 
took in  this  en- 
gagement. 


Photos.    Copyrighted    International    News    Service. 
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MAKING    WAR    ON    CARDBOARD 
SOLDIERS 

An  unique  method  of  preparing  the 
members  of  the  National  Guard  for  war, 
especially  for  night  attacks,  has  been  in- 
vented by  Capt.  John  J.  Richards  of 
Providence,  R.  I. 

Capt.  Richards  and  his  men  of  Troop 
B  are  getting  about  as  near  to  real  war- 
fare as  is  possible  without  danger  to 
themselves.  The  "enemy"  is  represented 
by  cardboard  targets  set 
up  in  various 
spots  throughout 
a  wood  and  on 


The  targets,  which  are  cut  from  large 
sheets  of  cardboard,  have  aroused  keen 
interest  among  the  army  officials  of 
Rhode  Island.  They -are  the  exact  size 
of  a  man  and  each  is  painted  to  represent 
a  soldier  in  uniform.  From  a  distance 
it  is  said  that  the  targets  cannot  be  dis- 
tinguished from  human  beings.  Real 
bullets  are  used  in  the  fighting ;  the  prac- 
tice being  accordingly  of  a  practical  na- 
ture and  not  of  the  imaginary  or  theo- 
retical sort  as  is  usually  the  case. 


Cardboard  Targets  That  Are   Being  Used  by  Members  of  the 
Rhode    Island    National    Guard   for   Target   Practice. 


several  roads.  The  cavalrymen  are  then 
given  commands  to  charge  at  various  dis- 
tances. A  lively  action  with  plenty  of 
firing  follows.  After  each  attack  has 
been  worked  out  to  the  satisfaction  of 
the  commanding  officer,  the  holes  in  the 
"foe"  are  covered  with  paper  and  the 
targets  are  used  again. 


THE     WIND'S     HARVEST 

When  an  engineer  builds  a  steel  struc- 
ture he  is  usually  pretty  careful  to  make 
liberal  allowances  for  all  the  stresses  to 
which  it  may  be  subjected,  building  it 
strong  enough  to  resist  every  strain  that 
can  be  imagined  as  acting  on  it.  Re- 
sistance to  the  wind  is  one  of  the  things 
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always  figured  upon,  but  sometimes  the 
wind  is  stronger  than  the  engineer  im- 
agines. Such  a  case  is  shown  in  the  ac- 
companying reproductions,  which  show 
an  ore  dock  at  Duluth  that  was 
wrecked  by  a  high  wind.  Ore  is  brought 
to  the  Duluth  steel  works  from  the 
Michigan  and  Minnesota  mines  in  large 
steamships  built  especially  for  such  car- 
riage, and  to  make  unloading  rapid  and 
cheap,  these  steel  docks  are  built  so  that 
an  arm  reaches  over  the  vessel  and  an 
excavator  dips  into  the  cargo  and  carries 
a  loadful  to  the  ore  pile.  This  one  was 


NEON    GAS    IN    ILLUMINATION 
WORK 

The  rarefied  atmospheric  gas  known 
as  neon,  which  was  first  isolated  in  1898 
by  fractional  distillation  of  liquid  air, 
has  been  successfully  used  in  electric 
lighting.  If  a  mild  electric  current  passes 
through  a  tube  that  contains  a  minute 
quantity  of  neon,  it  produces  a  golden 
light  that  is  soft  and  agreeable  to  the 
eyes,  and  makes  the  objects  it  illuminates 
stand  out  with  remarkable  clearness. 
The  neon  tubes  require  less  current  than 


Below:  Another 
View  of  a  Great 
Lake  Steamer  That 
Was  Partially  Dam- 
aged by  the  Collapse 
of  a  Crane.  Steam- 
ers of  This  Kind 
Are  Especially  Con- 
structed for  the 
Handling  of  Ore. 


Above:  View  Look- 
ing  Down  on  a  Lake 
Steamer  That  Was 
Damaged  by  the 
Falling  of  an  Ore 
Handling  Crane.  The 
Crane  Was  Wreck- 
ed by  the  Force  of 
the  Wind. 


built  a  little  too  weak,  with  the  result 
that  the  wind  completely  wrecked  it,  as 
well  as  inflicted  considerable  damage  on 
the  steamer.  The  Duluth  winds  are  by 
no  means  zephyrs  of  spring,  as  attested 
by  this  incident  and  many  others  of  a 
similar  character. 


the  mercury-vapor  lamp  and  give  out 
less  heat  than  any  other  form  of  electric 
light.  Moreover,  the  electric  current  dis- 
integrates the  gas  very  slowly;  the  tubes 
will  produce  light  for  from  eight  hun- 
dred to  one  thousand  light  hours  with- 
out being  renewed. 
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This  Weighing  Machine,  Which  Is  Used  in  the  Laboratory  of  the  Bureau  of  Standards,  Is  Said  to  Be 
One  of  the  Most  Accurate  in  the  World. 


A  WEIGHING  MACHINE  OF  GREAT 
PRECISION. 

One  of  the  most  accurate  weighing 
machines  in  the  world  is  that  used  in 
the  laboratory  of  the  Bureau  of  Stand- 
ards in  Washington,  D.  C.  This  ma- 
chine was  designed  especially  for  the 
work  of  the  Government.  There  are 
only  four  others  of  a  similar  kind  in 
the  world.  The  weights  are  adjusted 
on  the  scales  by  the  wheel  that  appears 
at  the  right  of  the  machine  which  is 
shown  in  the  accompanying  illustration. 
The  scale  is  intended  for  the  testing  of 
50-pound  weights,  yet  it  possesses  such 
great  accuracy  that  a  fly's  wing  can  be 
weighed  with  precision. 


NOVEL  IDEAS  DISPLAYED  AT  IN- 
VENTORS'  SHOW 

A  vast  amount  of  ingenuity  was  re- 
cently presented  in  the  form  of  many 
inventions  on  exhibit  at  the  national  in- 
ventors show  held  in  New  York  City. 


One  of  the  inventions  which  aroused 
much  interest  was  a  bumper  or  fender 
for  automobiles.  According  to  the  man- 
ufacturer of  the  fender,  the  device  is  a 
"veritable  breastwork  when  in  danger  of 
collision ;  the  only  bumper  in  the  world 
that  protects  the  car,  child  or  adult  occu- 
pant, stops  the  car  and  does  its  true 
work  when  other  efforts  fail." 

Another  invention  that  interested  auto- 
mobilists  in  particular  was  a  device  for 
dimming  headlights.  Numerous  other 
similar  devices  for  accomplishing  the 
same  results  were  displayed.  An  array 
of  special  lenses  and  attachments  for 
headlights,  enabling  the  throwing  of  a 
beam  of  light  on  the  road  and  not  into 
the  eyes  of  oncoming  chauffeurs,  also  at- 
tracted much  attention. 

Then  there  was  a  life-saving  buoy. 
According  to  the  inventor,  one  carload 
of  these  buoys  would  have  saved  the 
life  of  everyone  on  board  the  Titanic. 
The  new  buoy  consists  of  a  chamber  in 
which  three  persons  can  sit;  a  lid  being 
screwed  on  over  their  heads,  while  a 
weighed  tail  serves  to  keep  the  buoy  up- 
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right.  The  occupants  have  fresh  air, 
light,  rations,  water  and  means  of  sig- 
naling to  passing  ships.  All  one  needs 
is  a  deck  of  cards  as  well  as  some  chips 
to  rob  a  shipwreck  of  all  its  terrors. 

One  inventor  demonstrated  a  portable 
fence  made  in  sections.  With  his  fence, 
enclosures  such  as  paddocks,  pig  pens 
and  fields  can  be  enclosed  with  little 
trouble  and  practically  no  tools. 


AN  AUTOMATIC  AUTOMOBILE 
JACK. 

Among  the  recent  automobile  inven- 
tions is  an  automatic  automobile  jack  the 
purpose  of  which  is  to  lift  a  car  from  the 
floor  of  a  garage.  By  thus  relieving  the 
tires  of  the  weight  of  the  automobile,  two 
advantages  are  gained :  Firstly,  the  tires 
last  longer,  and  secondly,  it  is  not  neces- 
sary to  inflate 
the  tires  as 
often  as  is  cus- 
tomary. Fur- 
ther advant- 
ages are  that 
the  wheels  can 
be  e  a  s  i  1  y  re- 
volved so  that 
the  tires  may 
b  e  thoroughly 
inspected  for 
cuts  and  other 
injuries,  and 
the  o  i  1  which 
usually  a  c  c  u- 
mulates  on  the 


An  Automatic  Automobile  Jack  In- 
vented by  an  American.  As  the  Car 
Rides  Over  the  Mechanism,  It  Is 
Lifted  Off  the  Ground  by  Arms  Press- 
ing Against  the  Axles. 


Women  inventors  vied  with  the  men 
inventors  at  the  show.  One  representa- 
tive of  the  fair  sex  was  demonstrating  a 
self -threading  needle  for  hand  sewing 
and  sewing  machines.  Another  woman 
showed  a  little  device  that  resembled  a 
whistle  but  in  reality  proved  to  be  a 
medicinal  inhaler  possessing  many  strik- 
ing advantages. 


The  Queen  Elizabeth,  one  of  England's 
latest  dreadnoughts,  carries  1 5-inch  guns 
that  are  capable  of  firing  a  one-ton  pro- 
jectile 30  miles.  These  guns  have  been 
used  in  bombarding  the  Dardanelle  Forts. 


floor  of  garages  is  prevented  from  reach- 
ing and  rotting  the  rubber  of  the  tires. 
The  mechanism  of  the  automatic  jack 
is  quite  simple.  Four  standards  are  ar- 
ranged so  as  to  lay  flat  when  not  in  use. 
When  an  automobile  is  run  onto  the 
jack,  the  front  axle  passes  over  the  rear 
standards  and  travels  forward  until  it 
engages  a  projecting  arm.  This  arm  is 
so  connected  with  the  standards  that  they 
are  all  lifted  by  the  forward  motion  of 
the  arm  and  move  upward  directly  be- 
neath the  axles  of  the  automobile.  In 
this  manner  the  momentum  of  the  car 
causes  it  to  lift  itself.  In  order  to  pro- 
tect the  automobile  from  possible  danger, 
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small  casters  are  placed  under  the  front 
of  the  mechanism  so  that  should  an  auto- 
mobile come  in  violent  contact  with  the 
projecting  arm,  the  car  and  jack  will 
slide  slightly  forward. 


DISMANTLING  A  MOTORCYCLE  TO 
BUILD  A  MOTOR  BOB-SLED 

At  the  beginning  of  the  winter  three 
young  men  of  Fort  Wayne,  Ind.,  decided 
to  make  the  most  of  the  cold  weather  and 
snow.  They  dismantled  a  twin-cylinder 
motorcycle  and  mounted  the  engine  at 
the  front  of  a  bob-sled  which  they  made, 
while  the  rear  wheel  of  the  motorcycle 
was  placed  between  the  two  sleds  and 
driven  by  the  engine  through  the  chain 
transmission.  An  automobile  steering 
wheel  completed  the  motor  bob-sled. 

On  a  level  highway  it  is  said  that  the 
sled  has  made  speeds  in  excess  of  50 
miles  per  hour.  The  nine-horsepower 
motorcycle  engine  can  carry  the  three 
passengers  of  the  bob-sled  over  city 
streets  and  country  roads  with  ease. 

This  motor-bob  is  very  similar  in  de- 
sign to  that  which  was  described  in  the 
January  issue  of  MODERN  MECHANICS. 


A     ONE     HORSEPOWER     MOTOR 
THAT  FITS  THE  VEST  POCKET 

At  the  national  inventors'  show  re- 
cently held  in  the  Grand  Central  Palace, 
New  York,  one  of  the  principal  attrac- 
tions was  a  motor  which,  while  not  larger 
than  an  ordinary  watch,  produced  one 
horsepower  at  a  speed  of  about  3,000 
revolutions  per  minute. 

The  tiny  motor  employs  two  gyro- 
scopes that  are  operated  by  compressed 
air,  steam  or  gasoline,  and  give  the  piston 
two  impulses  per  revolution.  During 
the  show  hundreds  of  persons  had  the 
decidedly  novel  sensation  of  holding  be- 
tween their  thumb  and  forefinger  a 
motor  that  was  developing  one  horse- 
power. 


SUBMARINE  VENTILATION 

The  recent  sinking  of  British  subma- 
rine A-J  with  the  loss  of  all  on  board 
has  stimulated  invention.  One  of  the 
difficulties  in  such  disasters  is  to  locate 
the  sunken  vessel  before  the  air  supply 
in  the  submarine  gives  out.  The  use  of 
compressed  oxygen  or  of  sodium  perox- 
ide which  releases  oxygen  when  wet  and 


The  Engine  of  a  Motorcycle  Being  Put  to  Good  Use  During  the  Wintertime  When  the  Roads  Are  Not 
Favorable   to   Motorcycling. 


464 


THE     WORLD'S    ADVANCE 


By   Means   of   the   Glass   Covered   Solar   Heater   Placed    Over   the   Side    Entrance    of   This    Home,    Wan 
Water  Is  Secured  for  Washing  an  Automobile.    The  Heat  of  the  Sun  Is  Utilized  for  This  Purpose. 


in  turn  absorbs  all  the  carbon  dioxide 
generated  by  the  crew,  is  an  excellent 
safeguard,  but  the  best  seems  to  be  the 
recent  invention  of  Albert  Lamy  of 
Havre.  A  hollow  globe  is  connected 
with  the  hull  of  the  submarine  in  such 
a  way  that  it  can  easily  be  detached  in 
case  of  accident.  The  globe  then  rises 
to  the  surface,  carrying  a  hawser.  This 
makes  it  possible  for  the  rescue  crew  to 
pull  a  flexible  tube  to  the.  surface  and 
pump  through  it  the  needed  fresh  air. 
In  addition,  the  floating  cylinder  indi- 
cates to  rescuers  the  position  of  the 
sunken  submarine. 


domestic  purposes  is  supplied  with  no 
cost  beyond  that  of  the  installation  of 
the  outfit.  The  solar  heater  consists  of 
a  pipe  coil  in  a  glass  covered,  insulated 
box,  piped  from  the  water  supply  and 
through  the  heater  to  the  hot  water  taps. 
As  warm  water  is  far  better  than  cold 
water  for  the  paint  and  varnish  of  the 
machine,  the  device  is  worthy  of  the  con- 
sideration of  car  owners. 


SUN'S  BAYS  HEAT  WATER  FOR 
WASHING  AUTOMOBILES 

,  Warm  water  to  wash  a  motor  car  can 
be  supplied  by  solar  heat  for  about  eight 
months  of  the  year  in  the  east,  and  all 
the  year  round  in  the  south  and  south- 
west. In  California  many  garages  are 
equipped  with  devices  similar  to  the  one 
on  top  of  the  structure  shown  in  the 
accompanying  view,  and  not  only  is 
plenty  of  water  of  almost  boiling  heat 
secured  for  the  cleansing  of  the  car,  but 
a  sufficient  quantity  for  bathing  and  other 


WIRELESS     COMMUNICATION 
WITHOUT  AERIALS 

A  wireless  society  at  Tuft's  College, 
Medford,  Mass.,  is  at  present  experi- 
menting with  transmitting  and  receiving 
apparatus  used  in  conjunction  with  aeri- 
als placed  on  the  ground.  According  to 
reports,  it  is  gathered  that  the  aerials  in 
these  experiments  consist  of  wires  laid 
hurriedly  on  the  ground,  without  the  use 
of  supports.  The  best  results  have  been 
secured  with  the  receiving  wire  laid  in 
the  direction  of  the  transmitting  station. 


A  conservative  estimate  places  the  to- 
tal number  of  electric  lighting  companies 
serving  the  public  in  this  country  at  five 
thousand  or  more. 


WML* 


To  Teach  Salesmanship  by  Motion   Pictures 


By  Charles  Alma  Byers 


PREPARATIONS  have  been  com- 
pleted to  open  a  department  in  the 
Polytechnic  High  School  at  Los  Angeles, 
Cal.,  to  teach  salesmanship  with  motion 
pictures.  The  course  will  be  inaugu- 
rated at  the  coming  school  season  and 
will  be  under  the  supervision  of  Prof. 
George  M.  Wessells,  lecturer  of  the 
commercial  efficiency  course  at  the 
school.  Two  reels  of  films  have  been 
made,  showing  the  right  and  wrong  ways 
of  salesmanship,  and  under  the  expense 
of  the  Retail  Dry  Goods  Merchants'  As- 
sociation of  that  city,  the  films  have  re- 
cently Jbeen  given  a  series  of  exhibitions 
not  only  in  Los  Angeles,  but  also  in  sev- 
eral other  cities  along  the  Pacific  Coast. 
It  is  a  well-known  fact  that  a  very 
large  percentage  of  the  boys  and  girls 
who  go  through  the  elementary  and  high 
schools  immediately  enter  some  form  of 
employment  that  requires  a  knowledge 
of  salesmanship.  Heretofore  they  have 
been  compelled  to  take  up  such  work 
without  any  special  training,  and  there- 
fore, being  thus  handicapped,  the  wages 
they  were  forced  to  accept  were  very 
low,  resulting  in  the  employer  often  be- 
ing quite  severely  criticised.  In  fact, 
this  phase  of  the  question  has  probably 
had  much  to  do  with  the  agitation  that 
has  recently  become  quite  general  over 
the  matter  of  compelling  department 


stores  to  establish  a  certain  minimum 
wage  scale.  It  shall  be  the  object  of 
this  department,  with  the  use  of  motion 
pictures,  to  promote  greater  salesman- 
ship efficiency  and  thereby  enable  the 
boy  or  girl  to  demand  a  higher  wage. 

The  films  were  made  in  Los  Angeles 
stores  and  portray  salesmanship  in  all 
lines.  First  is  shown  the  slipshod  man- 
ner of  the  inexperienced  salesman  and 
then  follows  an  illustration  of  how  the 
sale  should  be  properly  consummated. 
They  also  teach  courtesy  on  the  part  of 
the  employee,  and,  in  fact,  everything 
else  that  has  a  bearing  on  good  sales- 
manship. 

Although  the  department  will  be  espe- 
cially intended  for  all  school  students 
who  wish  to  fit  themselves  for  this  kind 
of  work,  it  will  be  open  to  every  one,  re- 
gardless of  age.  And,  of  course,  it  will 
be  absolutely  free  to  all.  It  is  claimed 
to  be  the  only  effort  yet  made  to  teach 
salesmanship  with  motion  pictures. 


A    NEW    PROCESS    FOR    MOTION 
PICTURE  PHOTOGRAPHY 

William  Foster,  superintendent  of  the 
Universal  West  Coast  laboratories,  an- 
nounces that  his  process  of  colored  pho- 
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A  Panoramic  View  of   the   Beautiful   Buildings  at   the   Entrance    to   Universal   City    Where    the    Motion 
About  15,000  Inhabitants  and  Covers  an  Area  of  800  Acres.      It 


tography,  upon  which  he  has  been  work- 
ing for  the  past  nine  months,  is  now 
perfected  and  that  a  single  reel  subject 
will  shortly  be  produced  in  which  his 
invention  will  be  given  its  first  demon- 
stration. 

The  coloring  of  the  picture  will  take 
place  in  the  negative  and  will  be  printed 
on  the  positive  just  as  the  regular  black 
and  whites  are  printed.  Universal  con- 
templates releasing  the  first  of  the  new 
colored  dramas  in  March. 


REMARKABLE  PHOTOGRAPHIC 
FEAT 

A  remarkable  double  exposure  is  one 
of  the  striking  features  of  "Mother 
Hulda,"  the  pretentious  fairy  story  pro- 
duction in  the  Mutual  program  by 
Thomas  H.  Ince.  In  the  picture  a  great 
grove  of  trees  slowly  disappears,  while 
in  its  place  grows  an  army  of  soldiers. 
Without  a  cut-back  the  soldiers  advance. 


VACANT    SEAT    INDICATOR    FOR 
PICTURE  SHOWS 

Patrons  of  the  movies  will  welcome  a 
newly  perfected  device  that  is  to  be 
used  in  moving  picture  theatres  to  auto- 
matically indicate  the  positions  of  all  va- 
cant seats.  This  indicator  is  formed  by 
a  considerable  number  of  small  incan- 
descent lamps,  contained  in  a  suitable 
casing,  mounted  just  within  the  theatre 
entrance.  The  lamps  are  arranged  in 


rows  exactly  corresponding  to  the  rows 
of  seats,  and  the  rows  are  combined  to 
form  sections  between  which  are  pro- 
vided spaces  representing  the  aisles. 
Each  lamp  represents  a  certain  seat,  the 
number  of  which  it  illuminates,  and  at 
the  end  of  each  row  of  lamps  there  is 
provided  an  illuminated  letter  identify- 
ing the  row.  The  rows  of  seats  are  to 
be  similarly  identified  by  letters  formed 
upon  glass  discs  set  in  the  floors  of  the 
aisles  and  electrically  illuminated  from 
beneath. 

The  lamps  are  all  included  in  sepa- 
rate electric  circuits,  and  the  circuit  of 
each  lamp  includes  also  a  switch 
mounted  beneath  the  seat  which  the 
lamp  represents.  These  switches  are 
acted  upon  by  springs  that  tend  to  main- 
tain them  open,  and  further  tend  to  hold 
the  seats  slightly  raised.  When  a  per- 
son occupies  any  seat,  however,  it  is  at 
once  displaced  to  its  proper  horizontal 
position,  and  the  underlying  switch  is 
closed. 

Thus  the  indicator  lamp  representing 
any  seat  will  remain  lit  as  long  as  the 
seat  is  vacant,  but  will  go  out  as  some- 
one occupies  the  seat.  When  movie  fans 
enter  a  theatre  equipped  with  this  de- 
vice, they  will  have  merely  to  glance  at 
the  indicator  lamps  to  know  at  once 
where  they  may  find  the  best  unoccu- 
pied seats. 

It  is  probable  that  the  picture  show 
proprietors  will  be  quick  to  adopt  this 
invention,  since  it  will  furnish  them 
with  an  automatic  usher  at  an  expense 
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much  less  than  would  be  required  for 
the  salary  of  a  real  usher.  Also  it  will 
bring  all  of  the  seats  into  use  when  the 
theatre  is  full  of  people,  keeping  them 
from  standing  unnecessarily  in  the 
aisles. 


OFFICIAL      OPENING      OF      UNI- 
VERSAL  CITY 

One  of  California's  newest  cities  that 
is  distinctive  because  of  its  peculiar  mis- 
sion will  enter  the  field  with  an  exposi- 
tion during  the  coming  months.  The 
exact  date  of  the  official  opening  is 
March  15,  1915.  The  name  of  the  new 
entrant  is  Universal  City — sometimes 
known  as  the  "Chameleon  City." 

Only  one  industry  is  pursued  in  this 
city  which  has  about  15,000  inhabitants 
and  covers  an  area  of  800  acres,  and  that 
is  the  making  of  moving  pictures.  Every, 
man,  every  animal  and  every  structure  is 
employed  in  the  making  of  photoplays. 

The  founder  of  this  strange  town  is 
the  Universal  Film  Manufacturing  Com- 
pany. They  have  installed  in  this  mu- 
nicipality all  the  latest  wrinkles  known 
to  motion  picture  making.  They  have 
erected  entire  villages  within  this  city 
and  have  created  many  odd  and  strange 
things  that  will  prove  a  revelation  to  its 
many  visitors. 

The  company  is  inviting  persons  going 
to  the  Panama-Pacific  Exposition  to  stop 
over  at  Los  Angeles  and  visit  Universal 
City.  Many  big  spectacles  will  be  pro- 
duced for  the  visitors. 


ENORMOUS   STAGE   ERECTED   AT 
INCEVILLE 

That  the  demand  for  the  productions 
furnished  the  Mutual  program  by 
Thomas  H.  Ince  is  increasing  is  shown 
by  the  erection  of  a  large  extension  to 
the  already  mammoth  stage  at  the 
Inceville  studios.  As  soon  as  the  great 
director  learned  that  the  stage  as  then 
constituted  was  too  small  to  accommo- 
date the  full  staff  of  directors  at  one 
and  the  same  time,  he  ordered  the  addi- 
tion. The  stage  now  measures  200  feet 
by  75,  and  there  is  available  space  suffi- 
cient for  staging  a  dozen  different  scenes 
simultaneously,  while  the  entire  area  can 
be  used  for  staging  the  biggest  single  set 
possible  in  motion  photography  today. 


BUILDING    A    SPANISH    COLONY 
FOR  THE  "MOVIES." 

In  order  to  secure  Spanish  back- 
grounds for  his  photoplays,  George  W. 
Terwilliger,  the  Lubin  director  and 
writer  who  is  now  in  St.  Augustine,  Fla., 
with  a  special  company  of  players  head- 
ed by  Ormi  Hawley  and  Earl  Met- 
calfe,  is  building  an  old  Spanish  quarter 
on  the  site  of  the  ancient  historic  build- 
ings that  were  destroyed  by  fire  last  year. 
The  massive  coquina  walls,  arches,  win- 
dows and  doorways  of  the  old  buildings 
are  fairly  intact,  and  the  Lubin  director 
and  his  assistants  are  including  these 
in  the  new  buildings  and  streets.  Not 
only  will  the  rebuilt  Spanish  quarter 
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offer  excellent  backgrounds  for  Lubin 
photoplays,  but  it  will  also  serve  to  beau- 
tify the  city  of  St.  Augustine. 


SECURING   ANTIQUE   FURNITURE 
FOR  A  MOTION  PICTURE 

Harry  Myers  and  Rosemary  Thebj 
took  a  day  off  recently  to  secure  antique 
Jacobean  furniture  to  dress  the  wonder- 
ful set  reproduced  in  "Cards  Never  Lie," 
a  two  reel  Victor  drama. 


The  Victor  director  and  his  leading 
woman  roamed  Fourth  avenue,  New 
York,  all  morning,  then  spent  the  after- 
noon in  curio  shops  along  upper  Third 
avenue  and  in  the  higher  priced  period 
furniture  shops  off  Fifth  avenue. 

Three  van  loads  of  wonderful  furni- 
ture, all  in  the  Jacobean  period,  backed 
up  before  the  Victor  studios  that  night 
and  were  filmed  the  next  day. 

This  is  another  instance  of  the  expense 
and  trouble  the  directors  will  go  to  in 
their  efforts  to  secure  utmost  realism. 


FILMING  "THE  MASTER  KEY"  SERIAL 


In  the  above  view  are  seen  two  photographers  at  work  taking  pictures  of  a 
scene  for  "The  Master  Key"  serial.  The  setting  in  this  case  is  of  an  oriental 
character  and  has  been  staged  in  the  new  indoor  studio  building  just  completed 
at  Universal  City.  The  system  of  artificial  lighting  comprises  three  different 
types  of  electric  lamps — powerful  incandescent  lamps  placed  above  the  set,  mer- 
cury-vapor tubes  located  on  the  sides  of  the  set,  and  arc  lamps  mounted  on  trans- 
portable stands. 


D  EALISM  in  motion  pictures  is  considered  a  neces- 
*•  *•  sity  by  American  producers.  Expense  and  trouble 
never  stand  as  obstacles  in  securing  the  thrillers  that  go 
to  make  a  successful  photoplay.  Here  is  a  typical  in- 
stance; a  carefully  constructed  house,  as  well  as  a  hill 
on  which  it  stood,  being  blown  up  for  one  scene  lasting 
on  the  screen  but  a  fraction  of  a  minute. 


THE  signs  of  what  promised  to  be  an 
ideally  crisp,  clear  day  greeted  us  as 
we  piled  into  the  big  touring  car  purring 
softly  in  front  of  the  Thanhouser  studio ; 
the  kind  of  day  that  gladdens  the  heart 
of  the  cameraman  as  he  looks  through 
the  studio  windows — and  which  makes 
him  want  to  throw  up  his  job  after  he  has 
been  out  in  the  cold  for  hours,  as  with 
freezing  fingers,  he  awaits  the  director's 
welcome  signal,  "Camera !" 

As  we  bowled  along  over  the  beautiful 
Mt.  Vernon  hills,  snugly  ensconced  with- 
in a  warm  covering  of  fur  robes,  the  in- 
evitable impression  of  the  layman  per- 
sisted in  forming  itself  in  my  mind — • 
"pretty  soft,"  as  modern  slang  has  it. 
We  see,  almost  daily,  a  motor  car  full 
of  the  "movie"  folk,  smiles  on  their 
faces,  speeding  along,  eager  to  contribute 
their  little  bit  to  the  mirror  of  life,  and 
we  are  obsessed  with  the  idea  that  theirs 
must  be  a  life  of  never-ending  pleasure. 


A  fairly  broad  acquaintance  among 
these  interesting  people  and  numerous 
visits  to  the  studios  had  served  to  con- 
vince me,  in  a  measure,  that  with  the 
pleasures  come  many  hardships;  but  it 
was  not  until  I  availed  myself  of  the  op- 
portunity to  be  one  of  them  for  a  day 
that  I  sensed  a  full  appreciation  of  what 
it  means  to  be  a  "movie"  man  in  the 
field.  For  downright  pluck  and  game- 
ness,  these  exponents  of  the  silent  drama 
take  the  prize.  My  apologies  to  the  read- 
er for  the  digression,  but  I  could  not 
resist  the  temptation  to  pay  a  little  tri- 
bute to  these  people  who  suffer  untold 
hardships  and  who,  as  a  part  of  their 
daily  work,  expose  themselves  to  all 
manner  of  bodily  risks,  and  all  this  to 
satisfy  the  increasing  demands  of  an 
amusement-loving  public. 

But,  as  its  title  implies,  this  story  con- 
cerns the  staging  and  photographing  of 
a  difficult  and  spectacular  scene,  rather 
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than  the  vicissitudes  of  the  "movie"  actor 
and  actress ;  it  therefore  behooves  us  to 
return  to  the  theme  lest  we  be  accused 
of  wandering  off  at  a  tangent. 

For  many  months  I  had  cherished  a 
desire  to  witness  the  production  of  one 
of  the  sensational  films  of  the  "thriller" 
variety  and  when  the  director  of  the 
"Zudora"  serial  remarked,  during  one 


A  Veritable  Beehive 
of  Activity;  Carpen- 
ters, Laborers,  Ex- 
plosive  Engineers 
AH  Contribute  Their 
Share. 


of  my  visits  to  the  Than- 
houser  studio,  that  he  in- 
tended to  dynamite  a  hill 
in  Episode  Five  of  the 
serial,  the  reader  may 
well  imagine  the  alacrity 
with  which  I  secured 
permission  to  accompany 
the  "movie"  squad  on 
the  following  day.  To 
the  director,  the  blowing 
up  of  a  hill  seemed  a  mere  trifle  and  small 
wonder  for,  to  a  man  who  sends  per- 
fectly good  motor  cars  over  cliffs  and 
runs  freight  trains  into  expresses,  all  as 
a  matter  of  perhaps  weekly  diet,  the  de- 
tonation of  a  few  dozen  sticks  of  dyna- 
mite in  a  hillside  and  under  a  house, 
would  scarcely  cause  the  flicker  of  an 


eyelash.  To  me,  however,  the  episode 
appeared  to  be  quite  an  undertaking. 
The  feeling  of  keen  anticipation  of  ex- 
citing times  to  come  was  therefore  much 
in  evidence  as  our  car  neared  the  spot  in 
a  secluded  section  of  Mt.  Vernon  where 
the  scene  was  to  be  staged. 

A  Scene  of  Intensive  Activity 


Our  arrival  at  the  lo- 
cation disclosed  a  veri- 
table beehive  of  activity ; 
carpenters  and  their 
helpers  rushing  lumber 
up  the  hill  and  as  rapid- 
ly converting  it  into  a 
small  building  of  very 
substantial  construction ; 
laborers  digging  great 
holes  in  the  side  of  the 
hill  in  which  the  explo- 
sive was  to  be  placed ; 
and,  overlooking  all  with 
a  stern  and,  as  it  seemed 
to  me,  disapproving  eye, 
the  city  inspector,  who 
seemed  to  be  here,  there 
and  everywhere.  As  a 
matter  of  fact,  Mr.  In- 
spector was  not  to  be 
blamed  for  his  very  ob- 
v  i  o  u  s  misgivings  for, 
judging  from  the  serious 
way  in  which  each  man 
carried  out  his  work, 
and  withal,  the  air  of 
tense  excitement,  one 
might  have  suspected  the 
existence  of  a  conspiracy 
to  blow  up  the  best  part 
of  Westchester  County! 

The  "movie"  actor  in 
the  field  is  a  trained 
woodsman ;  so  I  had 
been  told.  I  believed  it 
when  I  saw  the  business- 
like way  in  which  our 


squad  set  about  finding  a  sheltered  spot 
for  the  campfire  and  believed  it  some 
more  when  I  toasted  my  frozen  extremi- 
ties at  the  selfsame  fire  many  times  dur- 
ing that  bitterly  cold  day. 

Within  the  first  hour  I  had  decided 
that  the  life  of  the  picture  folk  was  not 
all  honey  and  roses.  The  warm  fur  robes 
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cease  to  be  warm  and  Jack  Frost  has  a  desperation,  the  smoke  of  the  campfire 

most  provoking  tendency  to  sneak  in  at  is  braved   for  the   sake  of   its  grateful 

the  cracks.     Even  a  race  to  the  top  of  warmth — which  toasts  one's  face  while 

the  hill  and  an  undignified  slide  down  his  back  freezes.    If  the  day  in  the  field 

its  nether  side  proves  ineffectual  and  in  proves   such  a   hardship   to  the   visitor, 


Laborers  Digging  Great  Holes  in  the  Side  of  the  Hill 
in  Which  the  Explosive  Was  to 


what  must  it  be  to  the  scantily  clad  play- 


The  Chap  with  the  Camera  Seemed  as   Unconcerned 
as    Though*  He    Were    on 


Instead  of  Being  Propped  U^STuiSS. 'SSS 

with  an  Ugly  Pile  of  Sharp  Rocks  Fifty   Feet  Below 

Him. 
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A    Curious    Little    Building 

Looked     for     All     the 

World   Like    the   Bombproof 

Shelters     in     the     European 

War  Zone. 


the  world  like  the 
bombproof  shelters 
seen  so  frequently  of 
late  in  the  photographs 
from  the  European  war 
zone.  An  inquiry  of  a 
workman  elicited  the 
information  that  the 
hut  was  indeed  a  bomb- 
proof built  solely  for 
the  purpose  of  shelter- 


A  Bombproof  for  the  Cameraman 

The  first  tour  of  inspection  revealed 
a  curious  little  building  in  process  of 
construction  at  the 
foot  of  the  hill.  The 
front  and  side  walls  a 
double  thickness  of 
railroad  ties,  the 
structure  looked  for  all 


The  Movie  Actor  in  the  Field 
Is  a  Trained  Woodsman.  His 
First  Act  on  Arriving  at  the 
Location  Is  to  Select  a  Sheltered 
Spot  for  the  Company  Campfire. 


iiig  the  camerman  whose  cheerful  duty 
it  was  to  photograph  the  hill  as  it  shot 
skyward  not  a  hundred  feet  distant.  The 
responsibility  placed  upon  the  hut  may 
well  be  imagined  when 
the  reader  learns  that 
the  country  for  half  a 
mile  around  the  hill  was 
cleared  of  visitors  prior 
to  the  explosion. 

In  this  connection  it 
is  interesting  to  note  the 
subterfuges  to  which  the 
motion  picture  compa- 
nies have  to  resort  in 
order  to  prevent  the 
gathering  of  an  unde- 
sirable "audience."  The 
news  of  a  spectacular 
"movie  stunt"  spreads 
like  wildfire  throughout 
the  neighborhood  of  the 
location,  even  though  the 
latter  be  miles  from  the 
nearest  house.  In  the 
present  instance,  so 
quickly  had  the  news 
spread  that  it  was  necessary  to  place  an 
announcement  in  the  local  paper  giving 
a  date  a  day  or  so  later  than  that  on 
which  the  pictures  were  to  be  taken.  A 
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deeply  disappointed  crowd  undoubtedly 
awaited  results  or  else  turned  away  in 
disgust  a  few  days  later;  but  such  meas- 
ures are  imperative  if  accidents  are  to  be 
avoided. 

Filming   Under  Difficulties 

Leaving  the  bombproof  structure,  my 
attention  was  directed  to  the  top  of  the 
hill.  The  "house  of  mystery"  had  been 
completed  by  this  time  and  a  scene  was 


the  hill  some  fifty  feet  below  him.  Butj 
the  man  who  would  grind  the  crank  while 
several  dozen  sticks  of  dynamite  were 
being  exploded  within  a  'hundred  feet  of 
him  would  not  mind  such  a  mere  trifle 
as  the  risk  of  a  fifty-foot  tumble  onto  a 
pile  of  rocks. 

Glancing  downward  from  the  camera- 
man's viewpoint,  the  hill  seemed  alive 
with  workmen  placing  stick  after  stick  of 
dynamite  in  the  holes  on  all  sides  and 
leading  the  connecting  wires  to  the  blast- 


An  Enormous  Cloud  of  Smoke,   Flying  Stones,  Timbers  and  Sand  Shoots  Skyward,   and  Within  Thirty 
Seconds  the  Work  of  Dozens  of  Men  at  a  Cost  of  Thousands  of  Dollars,  Goes  Up  in  Smoke. 


being  rehearsed.  A  sprint  up  the  hill 
disclosed  the  cameraman  in  process  of 
being  let  down  from  above,  the  camera 
in  his  arms  and  his  feet  searching  for  a 
foothold  in  the  hillside.  A  friendly  rock 
at  last  provided  the  desired  accommoda- 
tion and  the  heavy  tripod  was  planted. 
The  chap  with  the  camera  seemed  as  un- 
concerned as  though  he  were  standing  on 
the  stage  of  the  studio  instead  of  being 
propped  up  on  an  uncertain  stone  with  an 
ugly  pile  of  sharp  rocks  at  the  foot  of 


ing  machine ;  certainly  this  was  no  place 
for  a  nervous  man ! 

Ready  for  the  Blast 

The  scenes  at  the  summit  of  the  hill 
were  finished  at  last;  the  "house  of  mys- 
tery" had  contributed  its  little  bit  to  the 
story  of  Zudora  and  all  was  in  readiness 
for  the  explosion. 

Actors  and  visitors  scamper  for  the 
friendly  shelter  of  a  wood  half  a  mile 
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distant;  the  wires  are  brought  down  the 
hill  to  the  blasting  machine  and,  for  a  few 
minutes,  absolute  silence  reigns  as  George 
Weber,  the  cameraman  takes  his  post  in 
the  bombproof. 

Just  to  cheer  Friend  George,  Mr.  City 
Inspector  peeks  through  the  opening  in 
the  log-hut  and  whispers  "My  boy,  you 
have  just  one  chance  in  a  hundred  to 
come  out  of  this  in  a  healthy  condition." 
Weber  answers  merely  with  an  inscrut- 
able grin  and  shrug  of  his  shoulders  and 
calmly  resumes  his  focusing  adjustments. 

When  the  signal  is  about  to  be  given,  a 
shout  is  heard  and  one  of  the  laborers 
is  seen  running  toward  the  hill,  waving 
his  arms  in  frantic  warning.  A  glance 
at  the  hill  reveals  a  venturesome  lad,  who 
has  managed  to  slip  past  the  guard  at  the 
rear,  leisurely  examining  the  house  of 
mystery,  under  the  floor  of  which  is 
planted  enough  explosive  to  blow  it  to 
atoms!  While  it  is  doubtful  if  the  youth- 
ful investigator  understood  the  precise 
nature  of  his  danger,  he,  nevertheless, 
knew  for  certain  that  he  was  on  un- 


healthy ground,  for,  within  an  astonish- 
ingly few  seconds,  we  saw  him  roll  down 
the  hill  and  vanish  in  a  small  cloud  of 
dust  across  the  adjacent  fields. 

This  bit  of  excitement  past,  and  a  dili- 
gent search  for  other  curious  visitors 
brought  to  completion,  the  director  gives 
the  word  to  clear  the  deck  for  action. 

The  signal  given,  the  cameraman  be- 
gins to  turn  and  the  handle  of  the  blasting 
machine  is  raised  and  depressed.  An 
enormous  cloud  of  smoke,  flying  stones, 
timbers  and  sand  shoots  skyward,  fol- 
lowed by  a  resounding  boom ;  and  within 
a  space  of  thirty  seconds  the  work  ot 
dozens  of  men  at  a  cost  of  thousands  of 
dollars,  goes  up  in  smoke.  The  scene  it- 
self, for  which  all  this  preparation  had 
been  made,  occupied  but  a  few  feet  of 
film  in  the  finished  reel. 

A  dash  for  the  spot  after  the  explosion 
and  we  find  the  cameraman  calmly  pack- 
ing up  his  paraphernalia  just  as  though 
he  had  finished  for  the  day  after  taking 
a  series  of  the  most  prosaic  subjects 
imaginable. 


DICTATING  CORRESPONDENCE  BY 
TELEPHONE 

The  management  of  a  shop  which  is 
engaged  in  turning  out  all  kinds  of  type- 


written form  letters,  circulars,  etc.,  and 
which  furnishes  a  stenographic  service 
to  the  public,  has  introduced  what  is 
called  a  'phone  letter  service.  Persons 
practically  any  distance  away  may  call  a 
stenographer  on  the  telephone, 
•MM^  dictate  a  letter  and  have  it  im- 
mediately typed  as  the  dictation 
proceeds,  signed  with  a  statement 
of  how  received,  and  posted  for 
the  next  outgoing  mail,  all  at  a 
comparatively  small  cost.  Spe- 
cial form  letter  heads  are  used 
for  this  purpose.  Many  business 
men  have  been  saved  much  time 
by  this  service.  The  accompany- 
ing illustration  shows  a  girl  at 
her  typewriter  taking  'phone 
letters,  wearing  a  telephone 
headband. 


The    Government   built    more 
than    three    thousand    miles    of 

TypUt  Writing  a  Letter  Which   I,  Being  Dictated   to  Her     telel*one    line    On    the    national 
Over  the  Telephone  Wire..  forests  111   1914.    - 


THE     WORLD'S    ADVANCE 


475 


A  Storage  Battery  Tractor  Being   Employed  to   Haul   Loaded  Trailers   About  a   Dock. 


A  STORAGE  BATTERY  TRACTOR 

One  of  the  latest  phases  of  storage 
battery  application  is  in  the  form  of  a 
compact  tractor  intended  for  hauling  flat 
trucks  to  and  from  different  departments 
of  large  plants  or  factories,  or  on  steam- 
ship docks  and  in  railroad  terminals. 

The  storage  battery  tractor  possesses 
one  distinct  advantage  over  previous  ve- 
hicles of  this  kind  that  were  designed  to 
carry  the  goods  instead  of  hauling  loaded 
trailers,  and  that  is  in  the  reduced  initial 
cost  and  the  low  maintenance  costs,  since 
there  are  a  fewer  number  of  machines 
required.  While  the  trailer  trucks  are 
being  unloaded,  the  tractor  can  be  haul- 
ing other  trailers  that  are  ready  for  a 
journey. 

The  new  storage  battery  tractor  is  a 
three-wheeled  vehicle  with  the  power  ap- 
plied on  the  two  rear  wheels.  The  front 


wheel  is  used  for  steering  purposes.  The 
tractive  power  is  furnished  by  a  motor 
operating  on  storage  batteries.  An  elec- 
trical controller  permits  of  four  speeds 
ahead  and  two  reverse,  while  suitable 
brakes  are  provided  for  the  slowing  and 
stopping  of  the  tractor.  It  weighs  about 
1,900  pounds  and  has  a  maximum  speed 
of  eight  miles  per  hour  with  the  average 
load. 


A  NEWLY  INVENTED  MATHEMAT- 
ICAL INSTRUMENT 

A  combination  rule  and  triangle  that 
will  solve  mathematical  problems  in  trig- 
onometry, geometry  and  mechanical 
drawing,  and  which  is  simple  and  inex- 
pensive, is  the  invention  of  an  1 8-year- 
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old  boy,  Leroy  J.  Leishman,  of  Ogden, 
Utah. 

The  new  device,  which  the  inventor 
calls  the  Arcascope,  has  been  attracting  a 
great  deal  of  attention  among  teachers  of 


is  done  in  trigonometry,  the  Arcascope 
will  solve  unknown  values  concerning 
these.  It  can  be  also  used  to  divide  cir- 
cles for  mechanical  drawings  and  will 
work  out  any  practical  problem  that 


higher  mathematics  in  the  schools  and 
colleges  of  the  Rocky  Mountain  states. 
So  valuable  do  they  consider  it  that  it 
has  been  adopted  in  a  number  of  schools. 

Students  of  geometry  and  trigonom- 
etry must  include  a  triangle  and  a  rule 
in  their  equipment.  The  Arcascope  is  a 
combination  of  the  two  and  is  small 
enough  to  be  carried  in  the  pocket.  It  is 
triangular  in  shape,  with  an  eight-inch 
base  and  angles  of  90,  60  and  30  degrees. 
The  rule  extends  along  two  sides.  With 
the  possible  exception  of  the  sliding  rule, 
the  Arcascope  is  said  to  be  the  most 
compact  mathematical  instrument  ever 
evolved. 

The  instrument,  in  addition  to  its  use- 
fulness as  a  rule  and  triangle,  will  indi- 
cate the  diameter  of  a  circle  when  only 
the  arc  is  given.  It  will  also  give  quickly 
the  number  of  degrees  in  the  arc.  Given 
a  right  triangle,  with  one  side  and  two 
angles  or  two  sides  and  one  angle  known, 
it  will  give  all  remaining  angles  and  sides 
the  same  as  though  they  were  carefully 
worked  out  by  trigonometry.  By  divid- 
ing scalene  triangles  into  right  angles  as 


The  Arcascope— A  Wonderful  Mathe- 
matical Instrument  That  May  Be 
Used  for  Solving  Problems  in  Geome- 
try, Trigonometry  and  Mechanical 
Drawing.  It  Is  the  Invention  of  an 
18- Year-Old  Student  of  a  Western 
College. 


makes  use  of  the  foregoing  described 
principles.  Another  use  to  which  it  can 
be  put  is  that  of  determining  the  distance 
to  an  inaccessible  point  by  laying  off 
lines  and  measuring  angles. 


EMERGENCY    REPAIRS    ON   A 

WRECKED    RAILROAD 

BRIDGE. 

The  force  with  which  some  river 
barges  move  is  shown  by  the  fate  of  one 
of  the  spans  of  a  Maumee  river  railroad 
bridge,  which  was  swept  off  its  founda- 
tion and  submerged  to  a  depth  of  twelve 
feet.  Had  it  not  been  for  some  old  pil- 
ing near  the  ice  breaker  of  the  bridge, 
the  span  would  have  been  completely 
submerged. 

The  problem  of  lifting  the  span  weigh- 
ing 210  tons  back  on  to  its  foundation 
was  solved  by  the  use  of  two  dredges, 
each  having  a  lifting  capacity  of  85  tons. 
While  being  raised,  a  flat  scow  was 
slipped  under  the  span  near  one  end  and, 
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through  the  sinking  of  the  scow  by 
blocking  it  up  and  pumping  out  all  the 
water,  a  second  scow  was  placed  directly 
under  the  end.  The  dredges  were  used 
to  steady  the  span  while  it  was  being 
raised.  At  last  it  was  raised  sufficiently 


such  time  when  the  damaged  steel  parts 
could  be  replaced. 

The  foregoing  is  but  a  typical  exam- 
ple of  the  many  problems  that  confront 
railroad  engineers.  In  most  instances 
they  display  great  skill  in  repairing 


Two  Views  of  a  Remarkable  Piece  of  Repairing  by  Railroad  Engineers.     The  Span  of  the  Bridge,  Which 
Was  Pushed  Off  Its  Masonry  Foundations,  Was  Put  Back  Into  Place  by  Means  of  Two  Steam  Dredges 

and   Two    Old   Scows. 

high  to  permit  of  its  being  slid  back  on  to  bridges  and  other  sections  of  the  right- 
the  masonry  foundation.  False  work  of-way  in  the  minimum  space  of  time 
was  then  driven  under  the  span  until  to  re-establish  train  service. 
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A    COLLECTION    OF    SCENES    OF 
THE  RECENT  SUBWAY  FIRE. 

Photos.    Copyrighted    International    News    Service 


Firemen  Rescuing  Passengers 
from  the  Smoke  Filled  Subway 
During  the  Fire  That  Occurred 
on  January  6th  and  Which  Was 
Caused  by  a  Short  Circuit  of  a 
Feeder  Cable.  In  One  of  the 
Views  Is  Shown  the  Pulmotor 
in  Use. 


To  Facilitate  the  Rescue  Work, 
the  Sidewalk  Grating  Over  the 
Subway  Tracks  Was  Removed  to 
Permit  of  Access  to  and  From 
the  Stalled  Trains.  Ambulances 
Were  Waiting  to  Remove  In- 
jured Persons  Requiring  Medical 
Assistance 


"THIS  is  the  age  of  practical  men — men  who  can  do 
th'.ngs.  Schools  in  different  parts  of  the  country 
are  note  entering  a  new  era  in  education;  they  are  en- 
couraging the  boys  to  experiment,  as  well  as  mafye 
different  things  themselves.  They  are  pioneers  in  the 
learn-by-doing  method  of  instruction. 


E  men  who  do  things  worth 
while  are  in  constant  demand," 
says  Supt.  R.  J.  Condon  of  Cincinnati's 
public  schools ;  "they  will  be  needed  more 
so  in  the  future  than  now,"  he  added. 

This  is  why  hundreds  of  boys  and 
young  men  in  Cincinnati  are  being  taught 
how  to  do  things  themselves  and  not  wait 
until  someone  tells  them  how  to  do  it. 
In  a  hundred  different  ways  all  these 
boys  are  working  out  problems  for  them- 
selves and  accomplishing  things  just  by 
thinking  out  the  methods  unaided. 

There  is  Gordon  Fox  in  the  manual 
training  department  of  one  school  fixing 
a  new  handle  on  his  mother's  butcher 
knife.  Some  mothers  would  throw  such 
a  knife  away  and  buy  a  new  one,  but 
not  so  with  Mrs.  Fox,  for  Gordon  has 
been  taught  to  repair  many  things  about 
the  house  through  his  training  at  school. 
He  has  been  taught  to  think  out  for  him- 
self how  to  do  things  and  then  proceed 
and  do  them.  Another  boy  of  the  same 
school  brought  a  porch  rocking  chair 
to  school  to  be  mended.  It  needed  a 
new  rocker.  An  oak  board  at  the  school 
supplied  just  the  kind  of  wood  necessary 
to  make  a  perfectly  good  rocking  chair 
out  of  the  old  one. 


This  is  the  way  many  boys  are  using 
their  brains  and  learning  how  to  do 
things  in  the  mechanical  line.  But  many 
others  are  entering  the  field  of  research. 
They  are  working  out  problems  in  chem- 
istry and  solving  for  themselves  in  the 
laboratories  just  what  makes  plants 
grow.  They  are  also  trying  to  determine 
if  plants  breathe  through  their  leaves  and 
how  this  is  accomplished  in  winter  when 
no  leaves  are  present.  The  microscope 
is  opening  up  new  fields  for  some.  The 
boys  are  seeing  with  their  own  eyes  the 
things  which  heretofore  they  learned 
only  from  textbooks.  They  can  answer 
a  dozen  different  questions  on  a  subject 
because  they  have  learned  from  self-in- 
struction and  observation.  It  is  not  pos- 
sible to  trip  them  up  on  the  perplexing 
question  of  how  the  spider  stretches  his 
web  across  a  street,  for  through  obser- 
vation and  a  little  thinking  they  solved 
the  problem  themselves. 

School  boys,  at  least  most  of  them, 
are  always  in  need  of  "pin  money."  To 
get  this  necessary  cash  the  boys  manufac- 
ture many  useful  articles  which  find  a 
ready  sale.  There  is  one  school  that 
has  a  standing  contract  for  sleds  of  a 
type  that  only  its  boys  know  how  to 
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e  Is  Little  Oscar  Kleinschmidt,  a  Western   Union  Messenger  One   Week,  During   Which   He   Meets 
jsiness  Men,  and  a  Student  the  Following  Week.     He   Is  a  Member  of  the  Continuation  Classes. 


make  the  parts  and  put  properly  together. 
Several  boys  of  a  Cincinnati  school 
have  formed  a  company,  each  boy  be- 
ing allowed  to  acquire  certificates  of 
stock  according  to  his  industrious  abili- 
ties. The  company  manufactures  bric-a- 
brac,  lamps,  desk  ink- 
stands  and  many 
other  little  useful  and 
fancy  articles  which 
are  eagerly  bought  up 
wholesale  by  various 
Cincinnati  stores.  One 
mother  having  a  boy 
interested  in  such 
work  made  a  purchase 
at  a  down-town  store 
one  day  of  a  fancy 
little  desk  paper 
weight.  She  took  it 
home  to  show  her  boy 
how  easily  he  could 
make  some  just  like 
it.  He  examined  it  carefully  for  a 
moment,  then  turned  it  over  and  showed 
her  the  company's  trade-mark  on  the  bot- 
tom. It  was  a  product  of  this  boy's  com- 
pany, at  school. 


THE  VIEWS  ON  OPPOSITE  PAGE 
ARE:  (1)  A  Student  Repairing  an 
Electric  Bell.  (2)  A  Student  Print- 
ing School  Announcements  on  One 
of  the  School  Presses.  (3)  A  Work- 
ing Model  of  a  Belgian  Loom.  (4) 
A  Group  of  Students  Taking  Vari- 
ous Things  Apart  to  Find  Out  How 
They  Work.  (5)  A  Class  in  Furniture 
Making.  (6)  Making  a  "Dry"  Egyp- 
tian History  Lesson  Interesting.  (7) 
Students  Making  a  Phonograph 
Cabinet  —  Incidentally  Saving  the 
School  $25.  (8)  Two  Members  of  the 
Boys'  Company  That  Supplies  Nov- 
elties to  Cincinnati  Stores.  (9) 
Studying  Chemistry  and  Botany 
Side  by  Side. 


In  order  that  ancient  history  studied 
at  another  school  be  more  interesting  to 
the  classes,  the  boys  are  being  called  up- 
on to  furnish  the  necessary  interest  in 
conjunction  with  lessons  about  Egypt. 
Instead  of  just  reading  about  the  pyra- 
mids, for  instance, 
boy  sculptors  are 
making  miniature 
models  of  them  out 
of  potter's  clay  and 
shaping  the  curious 
objects  of  the  race  as 
if  they  were  the  real 
articles  made  some 
thousands  of  years 
ago. 

"Boys  are  not  par- 
ticularly interested  in 
text  books  which  sim- 
ply tell  them  things," 
said  one  of  the  teach- 
ers. "They  become 
intensely  interested,  though,  if  they  can 
work  out  the  things  they  read  about 
into  real  objects,  or  accomplish  some- 
thing as  a  result  of  reading  that 
book.  A  lesson  learned  that  way  is 
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The   Various  Activities   of   the   Boy   Students   of   the   Cincinnati   Public   Schools.     The   Boys   Are   Being 
Largely    Taught   By    the   Learn-By-Doing    Method. 
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never  forgotten,"  concluded  the  teacher. 
Boy-mind-building,  as  this  new  method 
is  known  in  the  schools,  is  not  only  mak- 
ing leaders  out  of  hundreds  of  boys, 
but  it  is  also  making  alert  students ;  diffi- 
cult problems,  .history  and  geography 
lessons  are  solved  much  more  readily  by 
these  young  men  who  are  being  trained 
to  think  and  do  things,  than  by  those 
boys  who  lack  the  mind-building  train- 
ing. That  the  training  is  making  val- 
uable men  out  of  these  boys  may  be 
gleaned  from  the  fact  that,  when  one 


of  these  students  is  forced  to  leave  school 
at  an  early  age  and  seek  employment,  his 
employer  invariably  places  him  on  the 
continuation  plan,  that  is,  the  boy  works 
a  week  then  goes  to  school  a  week,  yet 
he  is  paid  for  full  time. 

It  may  be  considered  a  certainty  that 
other  cities  will  soon  follow  the  example 
set  by  the  Cincinnati  schools.  The  value 
of  teaching  boys  by  actual  experience 
has  long  been  known,  although,  curious- 
ly enpugh,  not  applied  in  schools  to  any 
great  extent. 


NEW    MACHINE    PLOWS 
HANDLES  DIRT 


AND 


loads  per  day;   the  dirt  being  dumped 
into  the  usual  wagons. 


In  the  accompanying  illustration  is 
shown  a  new  machine  that  is  designed 
for  handling  dirt  to  be  used  for  grading, 
as  well  as  loading  dirt  into  dump- 
wagons.  The  principal  parts  of  the  ma- 
chine are  a  gang  plow  and  scraper. 
There  are  seven  plows  that  plow  an  equal 
number  of  furrows  measuring  from  six 
to  twelve  inches  in  depth.  The  scoop 
handles  two  cubic  yards  at  each  load. 
The  motive 
power  for  the 
machine  is  fur- 
n  i  s  h  e  d  by  a 
large  traction 
engine  that  is 
equipped  with 
a  winding 
drum.  The 
cable  on  this 
winding  drum 
at  its  free  end 
is  attached  to 
a  suitable  form 
of  anchor 
which  is  placed" 
a  considerable 
distance  ahead 
of  the  machine, 

in  the  direction  that  it  is  to  travel.  As 
the  winding  drum  turns,  the  cable  is 
wound  on  and  the  vehicle  is  pulled  for- 
ward. No  power  is  applied  to  the  wheels 
for  the  tractive  effort. 

The  machine  handles  a  complete  load 
of  dirt  in  twenty  seconds  and  it  is  said 
that  it  will  average  from  800  to  1,000 


THE  SIMPLON  TUNNEL 

The  Simplon  Tunnel  is  the  longest 
tunnel  not  merely  in  Europe  but  in  the 
world,  its  exact  length,  inclusive  of  the 
two  short  curves  at  either  end,  being 
12  miles  537  yards.  For  about  fifty 
years  before  its  piercing,  engineers  "had 
been  speculating  as  to  the  possibility  of 
such  an  undertaking.  By  1898  work  was 
actually  begun, 
and  the  whole 
tunnel  was 
ready  for  traf- 
fic by  May 
i  9  t  h,  1906. 
The  cost 
amounted  to 


A  Machine  That  Plows  a 
Into 


2,94O,OOO 

pounds,  or 
about  $14,700,- 
ooo. 

The  north 
portal  of  the 
Simplon  is 
about  one  mile 
from  Brigue 
Station,  in 
S  w  i  t  zerland, 

and  the  south  portal  about  half  a  mile 
from  Iselle,  in  Italy,  the  frontier  being 
crossed  in  the  tunnel  itself.  More  than 
half  of  the  tunnel  is  in  Italian  territory. 
The  Simplon  is  the  lowest  great  Alpine 
tunnel,  the  highest  elevation  reached  by 
it  being  only  2,313  feet.  It  was  orig- 
inally built  with  a  double  gallery,  con- 


Field  and  Deposits  the  Dirt 
Wagons. 
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nected  by  cross  shafts  every  220  yards, 
the  two  galleries  being  56  feet  apart. 
One  gallery  alone  was  at  first  finished, 
and  only  a  single  track  laid.  The  second 
gallery,  however,  will  soon  be  completed 
and  ready  for  traffic. 

During  the  construction  of  the  Sim- 
plon  the  workmen  suffered  intensely 
from  heat,  owing  to  the  number  of  hot 
springs  tapped  and  to  the  temperature  of 
the  rock.  The*  thermometer  at  times 
rose  to  127°  Fahrenheit,  and  the  arrange- 
ments for  ventilation  by  means  of  the 
continual  introduction  of  fresh  air 
proved  insufficient,  so  that  the  air  had 
to  be  cooled  in  advance  of  the  boring 
party  by  being  sprayed  with  ice  cold 
water. 

The  enormous  weight  and  stupendous 
pressure  of  the  mountain  overhead  was 
sufficient  to  distort  the  strongest 
wooden  beams  and  warp  the  most 
solid  iron  supports. 

During  the  boring  of  the  Simplon 
Tunnel  only  forty-two  lives  were  lost 
— a  small  number  considering  that  it 
was  eight  years  in  construction,  and 
especially  small  when  compared  with 
the  177  lives  lost  on  the  St.  Gothard, 
which  took  nine  and  one-half  years 
to  build.  Owing  to  the  Simplon  hav- 


also,  a  slow  train  can  be  shunted  on  to 
a  siding,  in  order  to  allow  an  express  to 
pass.  So  well  supplied  is  the  Simplon 
Tunnel  with  fresh  air  that  the  men  in 
the  central  station  can  remain  on  duty 
for  eight  consecutive  hours  without 
feeling  any  ill  effects. 


HIGHLY  DEVELOPED  FROST 
CRYSTALS 

The  accompanying  illustrations  show 
frost  crystals  formed  under  conditions 
which  have  permitted  them  to  grow  to 
sizes  quite  unusual  in  ordinary  life.  Tiny 
crystals  of  snow  and  ice  are  common 
enough,  but  their  size,  usually  micro- 
scopic, has  prevented  most  people  from 
becoming  familiar  with  their  wonderful 
variety  and  extreme  beauty.  Each  flake 


ing  been  begun  after  considerable  ex- 
perience of  great  Alpine  tunnels  had  been 
acquired,  it  was  far  more  rapidly  con- 
structed than  any  of  its  predecessors. 

The  traction  in  the  tunnel  is  electric, 
trains  taking  from  twenty  to  twenty-five 
minutes  to  pass  through. 

Half  way  through  the  tunnel,  at  a 
point  where  there  are  7,000  feet  of 
mountain  overhead,  a  station  has  been 
built,  not  for  passengers  but  for  signal- 
ing purposes,  two  railway  officials  being 
constantly  kept  there.  At  this  station, 


Frost  Crystals  of  Unusual 

Size          Formed          Under 

Unusual         Circumstances 

Down    in    a    Mine. 


of  snow  is  a  complex  structure  built  up 
upon  a  basis  of  a  geometrical  figure,  per- 
fectly symmetrical  and  adorned  with 
multiplications  and  changes  upon  the 
parent  figure.  Sometimes  they  can  be 
seen,  especially  when  the  flake  is  large 
and  is  caught  upon  a  piece  of  black  cloth, 
but  one  must  be  earnest  in  searching  be- 
fore the  snow  melts  and  a  drop  of  water 
takes  its  place. 

The  large  crystals  shown  in  the  illus- 
trations were  formed  deep  down  in  a 
mine  where  the  moisture  was  not  in  great 


484 


THE    WORLD'S    ADVANCE 


excess,  and  where  the  lowering 
temperature  was  not  subjected  to 
change.  Accordingly,  the  water 
froze  slowly  and  never  melted. 
Under  these  conditions  the  crystal 
grew,  atom  by  atom,  until  the 
largest  one  measured  six  inches 
across  the  base.  Water  crystal- 
lizes in  the  hexagonal  system,  in 


which  there  are  four  axial  planes  of  sym- 
metry. The  beautiful  regularity  of  the 
six  sides  are  to  be  seen  in  the  illustra- 
tions. 


A   NEW   STREET-REPAIRING   MA- 
CHINE 

The  two  accompanying  views  show  a 
new  machine  that  is  being  used  in  San 
Francisco,  Calif.,  for  the  purpose  of  tak- 
ing up  asphalt  pavement.  Its  operation 
is  quite  a  contrast  to  the  usual  and  labor- 
ious method  of  pick  and  crowbar. 

In  general  appearance  the  machine  is 
very  similar  to  a  steam  roller,  although 
it  is  not  near  as  heavy  and  travels  at  a 
much  slower  speed.  The  fuel  used  in 
driving  the  machine  is  crude  oil.  When 
the  vehicle  is  in  motion  the  chimney  in  the 
rear  is  used  for  furnishing  the  draft.  On 
the  other  hand,  when  the  machine  is  work- 
ing, the  draft  is  shut  off  in  the  chimney 
and  is  forced  instead  through  the  funnel 
at  the  front  by  means  of  a  jet  of  steam. 
After  three  or  four  minutes  the  flames 
that  have  been  forced  under  the  funnel, 
melt  or  soften  the  asphalt  so  that  it  can  be 


Two  Views  of  a  Street  Repairing 
Machine  That  Is  Being  Used  on  the 
Streets  of  San  Francisco.  The  Hood- 
like  Member  of  the  Machine  Causes 
the  Heat  From  the  Boiler  to  Melt 
the  Asphalt  Pavement. 


scraped  into  piles  with  saw-toothed  hoes. 
The  new  asphalt  is  then  laid  down  and 
rolled  out. 

By  the  use  of  the  new  machine  two  to 
four  blocks  of  street  pavement  a  day  can 
be  torn  up  and  relaid,  according  to  the 
amount  of  traffic  there  is  on  the  street. 


POWER  OF  AUTO  CLOSES  WATER 
MAINS 

Through  the  invention  of  a  New  York 
man,  the  power  of  an  automobile  is  now 
used  to  open  and  close  big  water  valves. 
All  manual  labor  is  dispensed  with,  and 
the  time  required  has  been  reduced  to  a 
few  minutes  where  formerly  from  one 
to  two  hours'  time  was  necessary. 

The  new  equipment  consists  of  an  ar- 
rangement that  is  placed  over  the  man- 
hole in  the  street.  This  arrangement  is 
connected  by  suitable  shafting  to  the 
rear  wheel  of  an  automobile.  The  auto- 
mobile wheel  is  jacked  up  from  the 
ground.  The  shaft  connection  is  so  con- 
structed that  it  may  be  adjusted  and 
clamped  on  any  sized  automobile  wheel. 
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USING  THE  X-RAY  TO   EXAMINE 
SHIPMENTS    TO    EUROPE 

An  X-ray  apparatus  is  now  being  used 
to  examine  all  bulky  shipments  exported 
to  the  fighting  countries  of  Europe 
through  the  port  of  Boston.  In  this  man- 
ner any  attempt  to  conceal  contraband 
articles  in  bales  of  cotton  or  similar  pack- 
ages is  frustrated.  By  using  the  X- 
ray  it  is  possible  for  the  inspectors  to 
examine  boxes,  bundles  and  bales  with- 


MILITARY  SERVICE  RAPIDLY 
WEARS  OUT  AEROPLANES 

The  life  of  aeroplane  motors  in  use  is 
not  over  350  hours,  and  to  assure  this 
much  of  them  they  must  be  taken  apart, 
cleaned  and  remounted  every  50  hours, 
according  to  the  experience  of  French 
aviators  since  the  war  began.  Since  the 
cost  of  one  of  the  motors,  when  ordered 
in  lots  of  100,  is  15,000  francs  (about 
$3,000)  each,  the  expense  is  a  heavy  one. 
One  factory  near  Paris  is 
delivering  150  new  aeroplane 
motors  a  month. 

It  is  difficult  to  secure  de- 
tails of  the  aeroplane  work 
at  the  front  in  Europe,  but 
it  is  conservatively  assumed 
that  from  five  to  ten  aero- 
planes are  put  out  of  action 
each  day,  being  disabled  by 
either  hostile  fire  or  wear 
and  tear  through  constant  use. 


Above:  The  X-Ray  Tube  as  well 
as  Induction  Coil  that  Produces 
the  Current  Necessary  to  Operate 
it.  At  the  Right:  An  Inspector 
Examining  by  Means  of  the  X- 
Ray  the  Contents  of  a  Sack. 


out  the  necessity  of  opening  them,  not 
only  effecting  a  great  saving  in  time, 
but  also  causing  the  inspection  to  be  more 
thorough.  

The  latest  available  statistics  indicate 
that  there  are  14,152  telegraph  stations 
in  England.  Last  year's  telegraphic  busi- 
ness amounted  to  87,000,000  messages. 
The  telegraph  lines  in  England  are 
owned  and  controlled  by  the  Govern- 
ment. 


The  military  aviation  schools  are  train- 
ing many  hundreds  of  young  aviators,  so 
that  there  is  a  constant  renewal  of  the 
human  material  at  the  front,  while  fac- 
tories are  working  day  and  night  to 
steadily  increase  the  number  of  aero- 
planes in  action.  Although  the  cost  of 
maintaining  the  aeioplane  fleets  is  high, 
it  is  comparatively  insignificant  com- 
pared to  the  money  expended  for  other 
purpose,  notably  the  cost  of  ammuni- 
tion and  that  of  food. 


The  Making  of  Olive  Products 


By  Charles  Alma  Byers 


OLIVES  have  been  grown  in  the 
United  States,  almost  exclusively 
in  California,  for  one  hundred  and  for- 
ty-five years,  but  only  during  the  last 
few  years  has  their  culture  assumed  any- 
thing like  the  proportions  of  an  impor- 


tant industry.  The  crop  now  yields  an 
annual  income  of  more  than  two  and  a 
quarter  million  dollars. 

The  slow  development  in  the  industry 
has  been  due  mainly  to  the 
rather  crude  and  expensive 
methods  in  vogue  for  a 
long  time  for  preparing  the 
olives  for  the  market.  Re- 
cently, however,  a  great 
deal  of  attention  has  been 
given  to  this  matter,  and  at 
present  the  packing  com- 
panies of  California  are  far 
in  advance,  in  methods  and 
machinery,  of  the  olive- 
growing  countries  of 
Europe.  At  the  same  time 
our  methods  are  far  more 
sanitary.  During  the  last 
ten  years,  according  to 
government  statistics,  the 
output  has  increased  nearly 
400  per  cent. 


The  two  varieties  of  olives  principally 
grown  in  California  are  the  Mission  and 
the  Manzanillo,  the  former  being  the 
more  popular.  Both  are  used  for  either 
oil  or  pickling  purposes.  The  ones  used 
for  pickling  must  be  larger,  and  these 
are  usually  produced  on 
the  better  land  or  where 
fewer  trees  are  planted  to 
the  acre.  About  60  per 
cent,  of  the  crop  is  used 
for  making  olive  oil. 

The  first  quality  of  oil 
is  pressed  from  fruit 
which  is  firm  yet  ripe 
enough  to  allow  the  pit  to 
be  squeezed  out  without 
carrying  with  it  any  of 
the  flesh.  When  gathered, 
the  olives  are  spread  on 
drying  trays  which  are 
then  piled  up  with  an  air 
space  between  so  as  to 
dry  them  out.  The  olives 
when  drying  lose  some- 
times as  much  as  half  the 
weight  of  the  fruit  as  taken  from  the 
tree.  When  they  feel  spongy  and  greasy 
they  are  taken  to  the  mill  where  they  are 
crushed,  usually  in  a  stone  trough  in 


Spreading  Out  Olives 

on  Trays  in  Order  to 

Dry    Them. 
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which  a  big  stone  member  revolves  on  its 
edge  in  the  manner  of  a  heavy  wheel. 
After  the  fruit  has  been  crushed  it  is  put 
in  bags  of  linen  or  other  suitable  coarse 
material  and  subjected  to  tremendous 
pressure.  The  resultant  fluid  is  run  into 
settling  tanks,  where  the  oil  and  water 
separate.  The  oil,  rising  to  the  top,  is 
drawn  off.  It  is  still  fur- 
ther purified  by  being 
pressed  through  filters  of 
cotton  batting;  then  again 
through  druggist's  filter- 
ing paper,  after  which  it 
is  ready  for  bottling. 

The  process  is  quite 
slow,  but  the  oil  is  abso- 
lutely free  from  any  sedi- 
ment or  matter  which 
would  cause  it  to  ferment 
or  become  rancid.  It  has 
taken  about  ninety  days 
to  do  this.  Every  minute 
of  the  time  the  product 
has  been  under  the  con- 
stant care  of  experts  and 
has  not  been  allowed  to 
come  in  contact  with  any- 
thing which  is  not  scrupu- 
lously clean  or  sanitary. 

For  pickling,  olives  are  gathered  in  four 
stages  of  ripeness:  First,  green;  sec- 
ond, when  just  beginning  to  take  on  a 
reddish  cast;  third,  ripe,  or  just  when 
they  have  become  black;  fourth,  dead 


ripe.  Fruit  which  has  become  dead  ripe 
is  considered  best  of  all,  but  it  requires 
extreme  care  to  preserve  it  and  there- 
fore very  little  of  it  reaches  the  market. 
The  bitter  principle  must,  in  each  case, 
be  extracted  before  the  olives  are  edible. 
This  is  accomplished  in  two  ways — the 
lye  treatment  and  the  water  process.  In 


Olives  Placed 
in  Large  Vats 
for  Extracting 
the  Bitter 
Principle. 


curing  by  the  water  process,  which  is 
the  one  most  used  in  California,  the  fruit 
is  put  into  vats  or  barrels  and  covered 
with  fresh  water  which  is  either  changed 
daily  or  kept  flowing  constantly.  It 
takes  from  thirty  to  sixty  days  or  more, 
according  to  conditions. 
After  the  bitter  part,  due 
largely  to  potash,  is  elim- 
inated, weak  brine  is  put 
on  the  fruit — strong  brine 
would  cause  it  to  shrivel. 
After  about  a  week  this  is 
poured  off  and  a  stronger 
brine,  in  which  it  remains 
for  two  01  three  weeks,  is 
used.  The  olives  are  now 
ready  for  the  market. 

In  1912  the  United 
States  consumed  olive 
products  to  the  value  of 
more  than  $11,000,000,  of 
which  only  a  little  more 
than  one-fifth  was  pro- 
duced in  this  country. 
American  olives  are 
also  grown  in  Arizona, 
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SUCCESSFUL  FARMING  IN  A  CAVE 


AGAVE  in  the  heart  of  the  Ozark 
Mountains  of  Missouri  is  the 
unusual  spot  chosen  for  a  farm  by  a 
tired  citizen  of  St.  Louis.  This  odd 
agricultural  venture  is  no  longer  a  mat- 
ter of  speculation,  for  the  farmer  is 
successfully  raising  mushrooms,  rhu- 
barb and  celery,  while  his  profits,  big- 
ger than  those  of  his  neighbors  above 
ground,  are  unaffected  by  drought, 
coH  and  other  destructive  climatic  phe- 
nomena. 

Robert  Smith,  of  St.  Louis,  was  one 
of  the  first  captivated  by  the  "back  to 
nature"  movement  twelve  years  ago. 
While  looking  about  for  a  farm  in  the 
western  part  of  his  home  state,  Mr. 
Smith  found  an  attractive  26  acre 
stretch,  beneath  part  of  which  lay 
Fisher's  Cave,  a  large  subterranean 
opening  that  still  bore  the  claw  im- 
prints of  the  bears  which  formerly  hi- 
bernated there.  Remembering  the 
profitable  use  made  of  caves  by  the 
mushroom  growers  of  southern  France, 
the  erstwhile  St.  Louisan  determined 
to  test  thg  productiveness  of  his  acqui- 
sition. 

Preparations  for  the  experiment 
were  simple.  He  first  constructed  a 
25-foot  flat  bottomed  boat,  for  his  only 
practicable  access  was  by  a  small  river 
running  through  the  cave.  Then,  while 
his  neighbors  were  digging  up  weeds 
and  clearing  brushwood  from  their 
lands,  Farmer  Smith  had  to  uproot  and 
haul  away  the  stalagmites  and  stalac- 
tites— the  salty  deposits  left  by  the  in- 
cessant dripping  of  water  during  many 
centuries.  Except  for  a  clayey  sub- 


stance, ochre,  which  covered  part  of 
the  walls,  the  cavern  floor  was  bare 
limestone,  so  that  the  final  preliminary 
activity  was  to  spread  a  quantity  of 
soil  and  manure  over  the  ground  for 
planting. 

Mushrooms  are  peculiarly  suitable 
for  such  a  project  as  the  cave  farm. 
The  spawn  is  secured  in  bricks  that 
are  broken  up  and  scattered  over  the 
floor  surface.  From  a  single  mulching 
and  with  almost  no  care,  the  farmer 
x  can  harvest  a  new  crop  of  marketable 
mushrooms  every  day  for  three 
months.  Allowing  a  brief  period  for  the 
fungus  to  attain  its  full  size,  Mr.  Smith 
can  readily  plant  spawn  three  times  each 
year.  From  this  promising  start  the 
subterranean  agriculturist  turned  natur- 
ally to  rhubarb  and  celery.  These  are 
planted  above  ground,  but  are  later 
transplanted  in  the  cave.  The  under- 
ground ripening  causes  an  unusually 
rapid  growth ;  the  rhubarb  gaining  on  the 
average  an  inch  a  day  in  length. 

The  beginning  which  Mr.  Smith  has 
made  with  his  cave  farm  shows  the  bril- 
liant possibilities  of  this  form  of  inten- 
sive cultivation.  Besides  the  crops  which 
the  Missouri  farmer  is  now  producing 
regularly,  the  cave,  with  its  fixed  quan- 
tity of  moisture  and  its  temperature 
which  never  varies  from  60°,  is  better 
than  a  man-made  cold  storage  house  for 
keeping  vegetables  fresh  indefinitely.  So 
quickly  did  this  condition  become  evident 
that  all  the  farmers  within  a  radius  of 
twenty  miles  now  store  their  sweet  pota- 
toes in  the  cave  for  periods  as  long  as 
two  years  to  secure  a  favorable  market. 


ELECTRICALLY     EQUIPPED 
KITCHEN 

It  is  only  natural  for  those  who  have 
not  investigated  the  cost  of  cooking 
by  electricity  to  dismiss  the  proposi- 
tion by  saying  that  it  is  too  expensive 
and  that  only  families  of  wealth  can 
afford  such  luxury.  Yet,  in  Tulare 
County,  California,  there  are  175  con- 
sumers on  the  local  company's  system 


using    current    for    cooking    and    heat- 
ing. 

There  is  a  kitchen  in  one  of  the  resi- 
dences in  Visalia  which  is  merely  a 
sample  of  a  number  of  similar  installa- 
tions that  have  been  made  in  Tulare 
County.  The  family  using  this  equip- 
ment consists  of  two  people,  and  they 
do  all  of  their  cooking  and  heat  the 
kitchen  with  electricity,  in  addition  to 
using  it  for  lighting  purposes. 


THE     WORLD'S    ADVANCE 


489 


At  the   Top:     The   Underground   River   That    Flows   Through    the   Cave   in    Which    Is   Situated   a    Farm. 

In  the  Oval:  The  Entrance  to  the  Underground  Farm.     Below:    A  Portion  of  the  Subterranean  Farm, 

Devoted    to    Mushroom   Culture. 


490 


THE     WORLD'S     ADVANCE 


ELECTROPLATING  OF  PALLADIUM 
BY  NEW  PROCESS 

Palladium  is  now  used  for  the  plating 
of  fine  instruments  in  preference  to  sil- 
ver, on  account  of  the  fact  that  it  is 
harder  and  also  because  it  does  not  tar- 
nish. The  bath  usually  employed  is  that 
of  Pilet  and  Carry,  of  Besangon,  France, 
composed  of  chloride  of  palladium, 
phosphate  of  ammonium  and  phosphate 
of  soda.  A  small  quantity  of  benzoic 
acid  is  added  to  the  bath ;  this,  according 
to  the  inventors,  serving  to  increase  the 
whiteness  of  the  deposit. 

The  palladium  plating  bath  is  pre- 
pared as  follows :  Take  one-quarter  of 
an  ounce  of  palladium  in  the  form  of 
thin  leaf  and  cut  it  up  into  small  pieces. 
Place  them  in  a  flask  and  add  one  ounce 
and  a  quarter  of  strong  muriatic  acid 
and  an  ounce  of  nitric  acid.  Heat  gently 
until  the  palladium  dissolves,  and  pour 
into  an  evaporating  dish.  Evaporate  un- 
til a  pasty  brown-black  residue  is  ob- 
tained. Now  add  sufficient  soft  or  dis- 
tilled water  to  dissolve  the  paste,  which 
will  produce  a  dark  brown  solution. 


Now  make  a  solution  of  half  an  ounce 
of  ammonium  phosphate  in  8  ounces  of 
water.  Warm  and  add  to  the  first  solu- 
tion. To  this  add  8  ounces  of  phosphate 
of  soda  dissolved  in  two  quarts  of  wa- 
ter. Boil  until  the  solution  is  clear  and 
all  smell  of  ammonia  has  disappeared. 
If  it  is  desired  to  whiten  the  deposit,  add 
one-quarter  of  an  ounce  benzoic  acid. 
The  foregoing  accomplished,  add  one 
quart  of  water,  which  will  bring  the  to- 
tal amount  to  about  one  gallon. 

The  solution  may  be  used  cold,  but  it  is 
preferable  to  warm  it  to  about  120°  F. 
A  good  coating  will  require  from  5  to  10 
minutes  in  the  bath,  and  it  may  be  de- 
posited on  brass,  copper,  iron  or  steel. 
Use  a  carbon  or  a  platinum  anode.  If 
the  carbon  from  an  old  dry  battery  is 
used,  soak  first  in  hot  water  to  remove 
the  sal-ammoniac.  A  current  of  2  volts 
is  sufficient.  Use  a  porcelain  dish,  a 
glass  or  enameled  vessel  to  hold^the  so- 
lution. 


REMARKABLE  DYNAMITE  BLAST 

In  the  accompanying  illustration  is 
seen  an  elevator  shaft  165  feet  high  be- 
ing destroyed  by  a  dynamite  blast.  The 
railroad  authorities  recently  found  it 
necessary  to  make  way  for  extensive 
yards  at  Phillipsburg,  N.  J.,  and  accord- 
ingly decided  to  wreck  the  elevator  as 
well  as  the  old  iron  furnace  shown  at  the 
left  that  was  built  as  far  back  as  1849. 


Wrecking   an    Elevator   by   Means   of   a   Cleverly 
Placed    Dynamite   Charge. 


FORESTRY  NOTES 

Lodgepole  pine,  one  of  the  principal 
trees  of  the  Rocky  Mountains,  makes 
good  strong  wrapping  paper  and  pulp 
board. 

Recent  sales  by  the  Government  total- 
ing 126,000,000  feet  of  saw  timber  in 
the  Olympic  national  forest,  in  western 
Washington,  mark  the  opening  of  this 
hitherto  inaccessible  storehouse  of  tim- 
ber, estimated  to  contain  a  stand  of  33,- 
000,000,000  board  feet. 

At  least  25  per  cent,  of  the  larch  tim- 
ber over  large  areas  in  eastern  Oregon 
has  been  killed  or  weakened  by  mistle- 
toe, and  the  forest  service  is  taking  steps 
to  combat  the  pest. 


f)N  the  water  of  the  Model  Experiment  Basin  at 
^*^  the  Washington  Navy  Yard,  each  new  vessel  of 
the  United  States  navy  is  tested  before  construction  by 
means  of  a  toy  reproduction  possessing  the  exact  lines 
and  proportions  of  the  large  craft's  plan.  Costly 
errors  in  warship  construction  are  thus  eliminated.  And 
often  a  great  saving  in  cost  is  effected  through  the 
knowledge  gained  in  the  tests. 


\ 


mm 


YOU  have  taken  a  patriotic  pride  in 
the  speed  performances  of  Amer- 
ican fighting  ships,  and  if  you  have  fol- 
lowed these  showings  closely  you  have 
no  doubt  been  impressed  with  the  steady 
advance  made.  Each  year  naval  vessels 
have  shown  consistent  improvement  in 
speed,  seaworthiness  and  engineering 
economy,  but  have  you  ever  paused  to 
ask  how  these  results  are  primarily 
made  possible?  This  is  the  direct  fruit 
of  the  model  experimental  basin. 

The  model  tank,  as  it  is  generally 
called  for  brevity's  sake,  is  the  estab- 
lishment in  which  small  models  of  pros- 
pective ships  are  made  and  tried  on  a 
reduced  scale.  When  Congress  was 
asked  to  appropriate  money  for  the 
plant  which  is  now  an  interesting  and 
important  department  of  the  navy  yard 
at  Washington,  the  proposition  was 
looked  upon  as  involving  an  expensive 
toy.  Since  then,  however,  the  work  done 
there  preliminary  to  the  building  of  war- 
ships has  represented  a  saving  of  many 
hundreds  of  thousands  of  dollars,  be- 


sides insuring  the  designed  performance 
of  the  man-of-war. 

This  is  another  example  of  the  old  rule 
of  thumb  being  supplanted  by  the  cer- 
tainties of  science.  Without  going  too 
far  into  the  history  of  things,  it  is  suf- 
ficient to  know  that  an  Englishman,  Dr. 
William  Froude,  discovered  back  in  the 
'705  that  there  was  a  comparable  relation 
between  the  power  required  to  draw  a 
small  model  through  the  water  and  the 
motive  energy  needed  to  propel  a  big 
craft  of  similar  form.  The  principle 
which  he  discovered  later  became  known 
as  Froude's  law,  or  the  law  of  compar- 
ison. His  studies  were  first  made  with 
miniatures  and  then  verified  by  the  tow- 
ing of  a  large  vessel  formed  on  identical 
lines. 

Within  the  last  twenty  years  there 
have  been  created  and  developed  many 
vessels  of  novel  types  and  the  results 
obtained  would  have  been  virtually  out 
of  the  question  but  for  the  model  tank. 
Millions  of  dollars  would  have  been 
wasted  in  blind  groping  instead  of  ob- 
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taining  positive  assurance  of  what  the 
finished  vessel  would  do  before  a  single 
cent  was  spent  in  her  building. 

All  of  the  models  tested  at  Wash- 
ington are  of  a  uniform  length  of  twen- 
ty feet,  and  the  purpose  of  making  them 
so  large  is  to  reduce  the  possible  error  in 
translating  the  performance  figures  of 
the  model  into  those  of  the  full  sized 
vessel.  These  models  are  made  of  wood 
and  are  fashioned  in  a  machine  especial- 
ly designed  for  this  work. 

Next,  the  model  is  painted  and  care- 
fully varnished,  in  order  to  obtain  a 
very  smooth  surface ;  and  with  this  done 
various  waterlines  are  marked  upon  the  , 
white  paint,  so  that  instantaneous  photo- 
graphs taken  during  the  towing  tests  will 
show  just  how  and  where  the  waves  and 
the  hollows  produced  by  the  miniature 
boat  in  motion  are  developed. 

When  the  model  is  ready  it  is  car- 
ried to  the  basin  and  there  loaded  in 
the  balancing  tank  with  bags  of  shot 
until  it  has  the  right  weight  or  displace- 
ment and  proper  trim  or  poise  upon  the 
water.  With  this  done  it  is  ready  to  be 
attached  to  the  towing  carriage  and 
tested. 

The  towing  carriage  is  a  sort  of  mo- 
bile bridge  which  straddles  the  main  tank. 
It  is  driven  by  electricity,  the  different 
speeds  being  under  very  nice  control. 
Upon  the  towing  carriage  are  all  of  the 
operative  switches  and  measuring  instru- 
ments, as  well  as  the  recording  mechan- 
ism which  marks  the  speed  of  the  model 
and  its  pull  or  resistance  when  drawn 
through  the  water.  The  aim  is  to  ob- 
tain a  ship  form  which  will  show  the 
least  pull  or  resistance  at  the  desired 
maximum  velocity.  The  actual  speed  of 
the  model  is  a  mathematical  ratio  of  the 
relation  between  this  miniature  and  the 
full  sized  ship,  and  therefore  the  model 
does  not  travel  fast,  if  you  consider  what 
the  big  craft  will  really  do. 

The  towing  basin  is  370  feet  long  and 
43  feet  wide,  and  the  maximum  speed  of 
the  carriage  is  relatively  far  in  excess 
of  the  probable  speeds  of  anything  but 
freak  craft. 

After  a  model  of  satisfactory  form  has 
been  developed  and  tested,  then  comes 
the  further  task  of  making  the  fig- 
ures of  the  trials  applicable  to  the 


battleship      which      is      to      be      built. 

Now  there  is  just  one  part  of  this 
work  which  does  not  follow  Froude's 
law  of  comparison.  This  is  the  factor 
of  the  friction  set  up  between  the  water 
and  the  wetted  surface  of  the  vessel's 
underbody.  This  resistance  follows  a 
law  of  its  own  and  it  is  necessary  to 
tow  another  model  which  consists  of  a 
thin  plate  just  as  long  as  the  small  craft 
and  with  a  submerged  surface  exactly 
equal  to  that  of  the  model. 

From  these  two  tests,  that  of  the  plane 
and  that  of  the  model,  the  designer  has 
the  information  he  wants  and  this  in- 
formation covers  various  trials  over  a 
wide  range  of  speeds,  so  that  the  naval 
architect  knows  both  the  maximum  and 
the  cruising  speeds  at  which  the  vessel 
can  be  propelled  most  economically.  The 
cruising  speed  is  an  important  one,  be- 
cause it  is  at  this  rate  of  travel  that 
ships  of  war  go  most  of  the  time.  Full 
speed  is  really  a  battle  reserve  or  some- 
thing to  be  called  for  only  when  urgency 
demands.  In  this  particular,  fighting 
ships  differ  radically  from  the  ocean 
greyhound  of  commerce. 

But  don't  think  that  the  naval  designer 
has  an  easy  task  even  with  the  model 
tank  at  his  disposal.  The  speed  trials 
of  the  full  sized  ships  are  not  less  im- 
portant to  him  because  they  give  him  a 
check  upon  his  model  work.  This  check 
is  very  necessary  inasmuch  as  it  enables 
the  designer  to  bridge  over  the  gap  be- 
tween his  model  and  the  real  vessel  year 
by  year  with  more  exactness. 

The  builder  of  the  hull  structure,  the 
naval  architect  or  naval  constructor,  has 
only  a  share  in  the  final  product.  The 
naval  engineer  must  take  up  the  prob- 
lem where  his  brother  ends.  That  is  to 
say,  the  engineer  knows  just  what  energy 
his  propellers  must  exert  effectively 
against  the  water  in  order  to  force  the 
ship  along  at  her  several  speeds.  He, 
too,  must  work  from  the  outside  of  the 
ship  inward  up  to  a  point. 

The  position  of  the  propeller  in  re- 
lation to  the  hull  and  the  very  form 
of  the  propeller  must  be  suited  to  the 
particular  craft  in  question.  These  can 
be  tried  in  miniature  in  association  with 
the  model  for  the  determination  of  some 
data,  but  after  that  the  engineer  must 
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draw  upon  experience  and  his  carefully 
tabulated  records  of  other  performances. 
The  average  annual  expenditures  for 
the  maintenance  of  the  model  basin  at 
Washington  are  under  $25,000,  and  this 
is  a  trifling  sum  com- 
pared with  the  sav- 
ings which  have  been 
effected  through  care- 
ful designing.  In  the 
case  of  the  three  scout 
cruisers  Birmingham, 
Chester  and  Salem,  by 


over  that  required  for  the  original  de- 
sign. Figured  at  $60  a  horse-power  this 
represented  an  economy  of  machinery 
cost  amounting  to  $1,020,000. 

The  model  experimental  basin  is  no 
longer  looked  upon  as 
an  investment  of  doubt- 
ful value;  every  first 
class  naval  power  has 
one  of  these  establish- 
ments, and  like  that  at 
Washington  most  of 
them  lend  their  aid  to 


Below:     The   Electric  Towing 

Carriage    in    Motion    With    a 

Model    Hull    Attached    to    It 

for    Testing    Purposes. 


At     the     Right:      A     Close-up 

View   of  Part  of  the   Machine 

That    Is    Used    for    Modeling 

the   Miniature    Hull. 


At  the  Left:  Another 
View  of  the  Machine 
That  Makes  the  Hulls. 
The  "Former"  Is  Be- 
low and  the  Model 
Above. 


Above:  One  End  of 
the  Test  Basin  Show- 
ing a  Number  of  Min- 
iature Hulls  to  Be 
Tested. 


merely  lengthening  their  hulls  it  was 
found  possible  to  save  in  those  three  ships 
a  combined  total  of  17,000  horse-power 


the  merchant  marine  as  well.  Such  is 
the  development  of  the  experiments  of 
Dr.  William  Froude. 
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GERMAN  SUBMARINES  AND  THE  WAR 


THE  partisans  of  the  submarine  tor- 
pedo boat  have  been  very  much 
encouraged  by  the  manner  in  which 
these  under-water  craft  have  made  good 
in  the  present  war.  True,  they  have 
not  worked  all  the  wonders  in  naval  com- 
bats that  have  been  so  confidently  proph- 
esied by  their  designers,  but  it  must 
be  borne  in  mind  that  this  order  of  tor- 
pedo boat  is  still  in  its  extreme  youth; 
yet,  when  conditions  favor  its  operations, 
it  is  capable  of  dealing  a  death  blow  to 
the  mightiest  of  dreadnoughts. 

Although  much  has  been  said  of  the 


these  performances  on  the  part  of  the 
German  under-water  flotilla  has  been  the 
sureness  of  their  attack  and  their  ca- 
pacity to  operate  at  extremely  long  dis- 
tances from  their  bases. 

Strange  as  it  may  seem,  it  was  not  so 
many  years  ago  that  the  great  German 
naval  organizer,  Admiral  von  Tirpitz, 
vigorously  opposed  the  building  of  sub- 
marines, and  yet  to-day  he  is  putting 
these  very  craft  to  the  most  telling  serv- 
ice. The  truth  of  it  is,  he  was  strategist 
enough  to  wait  until  other  nations  had 
paid  the  price  of  developmental  work, 


A  Cross-Sectional  View  of  a  German  Submarine  Boat  of  Most  Recent  Design.  A  Craft  of  This  Kind 
Equipped  With  Four  Torpedo  Tubes  and  Two  14-Pounder  Quick- Firers,  and  Carries  a  Crew  of  Probably 
Electric  Motors  and  Gasoline  Engines;  Ventilator,  Escape  Hatch  and  Men's  Quarters;  Captain's  Cabin; 
Escape  Hatch,  and  Ventilator  and  Torpedo  Tubes.  Along  the  Bottom  of  the  Submarine  in  Their  Relative 


dire  work  of  the  "U"  boats  of  the  Ger- 
man under-water  flotilla,  it  is  necessary 
in  all  fairness  to  give  credit  to  the  rival 
British  craft  for  setting  the  offensive 
pace.  It  was  British  submarines  that 
made  their  way  to  the  Bay  of  Heligoland 
and  lured  the  German  cruisers  out  from 
under  the  protecting  sweep  of  the  for- 
midable guns  mounted  on  the  island  of 
that  name.  But  the  presence  of  the 
British  subaqueous  torpedo  craft  served 
then  to  bestir  the  Kaiser's  "U"  boats  to 
vengeful  activity,  and  they  have  been 
destructively  busy  at  intervals  ever 
since.  The  most  amazing  feature  of 


and  then,  with  certain  engineering  dif- 
ficulties surmounted,  he  saw  to  it  that 
every  mark  spent  by  his  government 
should  make  for  the  effective  strength  of 
the  navy.  But  his  change  of  heart  was 
hastened  by  revelations  which  came  dur- 
ing the  grand  naval  manoeuvres  in  the 
autumn  of  1912. 

In  those  operations,  the  under-water 
craft  performed  in  an  unexpectedly  bril- 
liant fashion,  and  their  behavior  opened 
the  eyes  of  the  Kaiser's  naval  experts. 
The  fine  seafaring  qualities  of  the  "U" 
boats  and  the  ease  with  which  they  suc- 
ceeded on  several  occasions  in  surpris- 
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ing  and  ''torpedoing"  certain  of  the  big 
ships  duly  impressed  the  admiralty  of- 
ficials present  at  the  war  game.  The 
boats  were  able  to  manoeuvre  with  great 
precision  when  totally  submerged,  and 
were  so  handled  that  they  came  to  the 
surface  at  exactly  the  right  distance 
from  the  ship  to  be  attacked — this  range 
seldom  exceeding  400  yards !  This 
meant  certainty  of  hitting  with  an  actual 
torpedo. 

Again,  the  North  Sea  prior  to  the  war 
had  been  the  favorite  field  for  exercise, 
and  the  submarines  were  frequently  sent 
from  the  mainland  to  Heligoland  and 
back  when  the  sea  conditions  were  cal- 


make  a  dash  for  the  open  sea.  In  view 
of  the  boisterous  weather  no  one  gave 
a  moment's  thought  to  torpedo  attack, 
and  a  good  many  people  on  those  cruis- 
ers got  the  surprise  of  their  lives  when 
half  a  dozen  submarines  bobbed  up  so 
close  to  them  that  torpedoes  could  not 
miss,  and  made  the  ominous  signal  that 
all  four  ships  concerned  were  torpedoed. 
This  was  not  an  isolated  case  during 
that  interval  of  mimic  warfare;  and  the 
Germans  found  the  submarines  to  be  Jess 
dependent  on  mother  craft 'than  the  or- 
dinary surface  torpedo  vessels,  and 
much  less  liable  to  mechanical  break- 
downs. No  wonder  that  the  German 


Courtesy   The  Illustrated  War  News. 


Has  a  Displacement  of  About  900  Tons,  a  Surface  Speed  of  18  Knots  and  12  Knots  Submerged,  Is 
30  Officers  and  Men.  Briefly,  the  Sections  of  the  Vessel  From  Left  to  Right  Are:  Engine  Room,  With 
Conning  Tower,  Periscope  and  Central  Operating  Department;  Officers'  Quarters;  Torpedo  Room  and 


Order  Are:  Lubricating  Oil  f anksV"stVragrB7tt"erieTin'fwo"Sep^Vate1  CompaVtments.''^^ Vf "storage" 


culated  to  try  both  the  boats  and  their 
crews  to  the  utmost.  Now  here  is  an 
item  that  explains  still  better  why  the 
"U"  boats  have  scored  as  they  have.  A 
rival  naval  expert  tells  the  story.  "One 
day  towards  the  close  of  the  manoeuvre 
period  the  weather  was  bad,  so  bad,  in 
fact,  that  the  smaller  destroyers  were 
unable  to  do  their  part  in  the  pro- 
gramme and  had  to  run  for  shelter.  A 
division  of  big  cruisers  belonging  to  the 
'blockading  fleet'  were  patrolling  some 
twenty  miles  off  shore  and  keeping  a 
sharp  watch  for  one  of  the  opposing 
battle-cruisers  which  was  expected  to 


submarines  have  done  so  well  in  actual 
conflict." 


There  has  recently  been  demonstrated 
at  Ilion,  N.  Y.,  by  a  well-known  type- 
writer company  an  electrical  typewriter 
which,  it  is  claimed,  will  revolutionize 
the  transmission  of  messages  over  tele- 
graph wires.  The  demonstration  showed 
how  an  operator  writing  on  one  machine 
would  simultaneously  cause  another  sim- 
ilar machine  to  write  at  a  remote  place. 
A  speed  of  60  words  per  minute  was 
easily  obtainable. 
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HOW    AN     INVENTOR     SECURED 
CAPITAL 

An  inventor  of  limited  means  who  had 
not  sufficient  time  to  devote  to  capitaliz- 
ing his  invention  secured  funds  by  this 
odd  method:  A  working  model  of  the 
invention  was  loaded  upon  a  push  cart 
and  wheeled  to 

a  vacant  lot  in  mp^^at^^BBE^^^^^^ 
in  the  center  of 
the  city.  It 
was  possible,  as 
a  rule,  to  get 
p  e  r m  i  s  s  ion 
from  the  fore- 
man of  a  build- 
ing job  to  leave 
the  model  near 
the  sidewalk 
for  a  day  or 
two  with  no 
other  charge 
than  one  or 
more  cigars. 
The  model  car- 
ried a  brief  de- 
scription and  the  owner's  name  and  ad- 
dress, together  with  a  statement  that 
capital  was  needed  to  float  the  device. 
Meanwhile  the  inventor  was  able  to  go 
about  his  daily  work  that  brought  in  a 
living  while  waiting  for  funds  to  pro- 
mote the  device.  The  results  are  said  to 
be  successful  and  it  was  certainly  an  in- 
expensive advertising  campaign. 


A   Western   Inventor   Secured 
His   Idea  to 


a  stream  of  water  from  a  hose  fitted 
with  a  nozzle  measuring  15  millimeters 
in  diameter  was  played  on  a  trolley  wire 
carrying  a  direct  current  of  525  volts. 
At  2.2  metres  distant  a  voltmeter  at- 
tached to  the  nozzle  on  one  side  and 
grounded  at  the  other  registered  20 
volts.  At  65 

_jiiL^T_-J.ij~~~~.^.;  ^  tn  centime- 
ters  away  it 
registered 
70  volts,  while 
at  20  centime- 
ters a  voltage 
of  210  was  in- 
dicated. Since 
the  average 
man  can  stand 
a  current  of  50 
volts  without 
serious  shock, 
it  follows  that 
a  fireman  can 
hold  the  nozzle 
of  a  hose  five 
or  six  feet 


Financial   Aid   by    Displaying 
Passers-by. 


ELECTRICITY  CARRIED  THROUGH 
WATER  STREAMS. 

In  several  instances  firemen  have  been 
shocked  by  electric  currents  passing 
through  a  stream  of  water  issuing  from 
a  hose.  It  appears  that  the  current 
passes  from  a  live  conductor  on  which 
the  stream  is  being  directed,  through  the 
water  to  the  ground.  Upon  holding  the 
brass  nozzle  at  the  end  of  the  he  :e,  the 
firemen  are  apt  to  receive  an  electric 
shock. 

The  experiments  of  an  Italian  by  the 
name  of  Ugo  Tartaglini,  described  in 
La  Scienza  per  Tutti,  are  of  exceptional 
interest  since  they  indicate  the  amount 
of  current  flowing  through  a  stream 
under  different  conditions.  In  one  test 


away  from  the  wires  without  danger. 

Mr.  Tartaglini  also  has  experimented 
in  conjunction  with  alternating  current 
lines,  one  of  these  carrying  a  current  of 
2300  volts  and  the  other  4600  volts.  In 
both  instances  a  voltmeter  did  not  indi- 
cate a  passage  of  current  through  the 
stream  of  water,  although  the  experi- 
menter states  that  a  slight  shock  could 
be  felt  by  placing  one's  hand  in  the 
stream. 

Chemical  extinguishers  are  the  most 
dangerous  form  of  fire  fighting  equip- 
ment around  live  wires.  With  such  an 
extinguisher  Mr.  Tartaglini  noted  a  cur- 
rent of  1500  volts  passing  through  a 
stream  of  Avater  when  the  nozzle  of  the 
hose  was  placed  at  225  millimeters  from 
a  wire  carrying  2050  volts. 


News  print  paper  has  been  made  by 
the  forest  service  laboratory  from  24 
different  woods, '  and  several  compare 
favorably  with  standard  spruce  pulp 
paper.  The  great  quantities  of  wood 
pulp  that  are  being  used  constantly  for 
newspapers  and  magazines  make  it  im- 
perative to  find  substitutes  for  spruce 
pulp. 


THE  cooking  of  food  by  means  of 
electricity  is  a  commercial  prop- 
osition. In  order  to  make  it  a  success, 
it  is  necessary  to  point  out  the  advan- 
tages it  has  over  other  methods.  These 
advantages  may  appeal  sufficiently  to 
the  housewife  to  give  it  a  trial.  The 
next  thing  to  prove  will  be  its  gen- 
eral cheapness.  Competition  is  the  key- 
note of  activity  in  all  fields  of  ef- 
fort, and  the  gas  companies  have  car- 
ried on  so  successfully  a  campaign  in 
the  introduction  and  use  of  gas  for 
cooking  and  heating  that,  in  the  ma- 
jority of  homes,  the  use  of  electricity 
for  that  purpose  would  seem  a  novelty. 
The  same  campaign  must  be  carried  on 
on  behalf  of  the  use  of  electricity.  The 
electric  stove  is  no  novelty  in  the  West, 
in  the  kitchen,  at  least.  In  the  East  it 
is  gaining  ground  every  year.  By  its 
mieans  the  housewife  benefits  in  the  fol- 
lowing manner :  First,  there  is  no  waste 
heat,  consequently  she  works  in  a  cool 
kitchen.  Second,  absolute  cleanliness 
is  possible  at  all  times.  Third,  labor  is 
reduced  to  a  minimum  because  an  elec- 
tric stove  is  always  ready.  Fourth,  with 
no  flame,  there  is  perfect  safety.  Fifth, 
the  character  of  the  stove  permits  of 
more  time  for  social  duties.  Summing 
up,  therefore,  it  is  evident  that  an  elec- 
tric stove  is  safer,  hygienically  superior, 
socially  more  acceptable,  and  from  a  la- 
bor standpoint  a  time-saver,  as  com- 
pared with  a  coal  or  gas  stove.  With- 
out dirt,  ashes,  gases  or  smell  it  con- 
stitutes an  ideal  addition  to  a  clean  and 
well  kept  household.  As  no  oxygen  is 
consumed  by  it,  the  air  of  a  home  is 


purer.  As  it  is  small,  no  kitchen  is 
crowded  by  its  use.  As  it  is  scientific 
in  construction  and  operation,  it  means 
that  the  housewife  can  predetermine  re- 
sults with  laboratory-like  exactitude  in 
roasting,  baking  or  stewing.  Conse- 
quently, the  phrase  "You  can  cook  by 
the  clock"  is  justified  by  its  use.  As 
the  kitchen  is  really  a  laboratory  in 
which  foods  are  prepared  to  excite  ap- 
petite and  induce  digestion,  it  is  a  splen- 
did thing  to  realize  that  the  electric 
stove,  the  highest  scientific  product  of 
the  age  in  that  field,  can  be  installed  to 
reduce  all  kitchen  operations  to  a  de- 
pendable basis.  This  in  itself  is  a  great 
advantage.  The  empirical  laws  that 
have  hitherto  prevailed  in  the  culinary 
art  need  prevail  no  longer.  One  of  the 
greatest  sources  of  failure  in  baking  has 
been  a  questionable  oven  temperature. 
With  the  electric  stove  this  cause  dis- 
appears. With  its  disappearance  the 
doubts  concerning  results  go  too.  A 
housewife  prepares  her  dough  accord- 
ing to  exact  recipes  and  can  feel  certain 
with  a  guaranteed  and  regulated  tem- 
perature that  cake  or  bread  will  emerge 
"done."  It  means  working  in  a  mod- 
ern, sanitary  way — the  science  of  house- 
keeping realized. 

THE  UNIT  OF  THE  STOVE  OR  HEATER 
— The  heating  unit  is  a  disc,  within 
which  is  the  heating  device.  The  heat- 
ing is  obtained  by  means  of  an  inoxidiz- 
able  high  resistance  wire.  This  wire  is 
wound  around  an  insulating  body,  or 
enameled,  or  embedded  in  a  non-con- 
ducting substance,  or  otherwise  pre- 
pared to  act  as  an  element  of  the  heat- 
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ing  system.  Frequently  a  steel  disc  is 
employed  within  which  the  heating  ele- 
ment is  sealed.  The  element  is  brought 
as  near  to  the  side  which  is  to  emit  the 
heat  as  possible.  The  other  side  of  the 
disc,  that  which  is  not  used  for  heating, 
is  supposed  to  be  provided  with  a  "dead 
air  space."  In  disc  stoves,  which  are 
merely  steel  discs  supported  on  legs,  the 
device  is  used  for  heating  similarly  to 
single  plate  gas  stoves.  As  the  under 
part  would  radiate  heat  equally  with  the 
upper  were  this  not  obviated,  the  air 
space  is  provided  below.  Four-legged 
units  of  an  oblong  form  are  on  the  mar- 
ket, constituting  electric  stoves  with  ap- 
pliances. For  instance,  two  tops — a  grid 
used  for  toasting,  and  an  aluminum  grid- 
dle plate  used  for  baking  griddle  cakes ; 
or  inverted  for  frying  purposes.  It  is 
provided  with  a  cake  turner  which  also 
forms  a  handle  for  the  stove  and  at- 
tains a  cooking  temperature  in  from 
three  to  five  minutes  after  current  is 
turned  on.  The  high  resistance  wire 
heated  by  the  flow  of  current  produces 
a  certain  number  of  heat  units  a  minute 
and  if  this  heat  is  not  radiated  waste- 
fully,  it  can  be  utilized  for  the  purpose  in 
view  most  economically. 

ELECTRIC  WATER  HEATING — For  in- 
stance it  may  be,  and  often  is,  necessary 
to  know  the  amount  of  time  required 


to  heat  a  certain  quantity  of  water  by 
means  of  a  certain  number  of  watts.  To 
accomplish  this  the  following  formula  is 
needed,  giving  the  minutes  required  for 
a  certain  number  of  gallons  or  pounds 
of  water: — 

(For  gallons  of  water) — 

146  X  gallons  X  (Th  —  Tc) 

Minutes  =3 

watts  X  per  cent,  efficiency 
where  Tc  =  temperature  of  water  cold, 
where  Th  =  temperature  of  water  hot. 

Allowing  an  average  efficiency  for 
electric  cooking  devices  of  from  80  to 
95  per  cent,  or  about  85  for  all  cases 
would  give  a  definite  figure  for  the  f  or- 
mjula.  In  a  specific  case  of  one  gallon 
of  water  to  be  heated  from  40°  Fahr. 
to  boiling  point  or  212°  Fahr.,  about  a 
kettle  full  of  water  in  all,  with  a  wattage 
of  2000,  the  calculation  shows  the  fol- 
lowing : — 

146  X  i  gal.  X  (210°  —  40°) 
Time  = 


Time  = 


2000  X  .85 
146  X  172        25112 


1700 


1700 


=  14.7  minutes 


Electric  Cooking  Has  Many  Advantages,  But  One  of 

the   Principal   Ones   is   that   "You   Can   Cook   by   the 

Clock." 


In  other  words,  it  will  take  nearly  15 
minutes  to  boil  i  gallon  of  water  with 
2  kilowatts  according  to  this  calculation, 
the  efficiency  of  the  cooker  being  85  per 
cent.  If  the  quantity  of  water  is  re- 
duced to  one-half  a  gallon,  the  time  re- 
quired with  the  same  power  would  be 
7  minutes.  If  the  power  is  reduced  to 
one-half,  the  time  required  to  heat  one- 
half  a  gallon  of  water  from  40°  to  212° 
Fahr.  would  still  be  15  minutes. 

In  cooking,  the  boiling  and  stewing 
processes  are  similar  to  those  of  boiling 
water,  the  exception  being  that  the 
amount  of  fluid  is  less.  In  boiling  pota- 
toes or  making  soup  there  is  a  similarity 
to  that  of  boiling  water  in  the  tea  kettle. 
The  calculation  shows  that  the  time  re- 
duces, and  therefore  the  cost  in  propor- 
tion, to  the  reduction  in  the  quantity  of 
water.  For  instance,  with  one  gallon  of 
water  and  icoo  watts  the  time  in  min- 
utes required  to  bring  it  to  a  boil  is: — 

With  i  gallon— 

146  X  i  X  172 

Minutes  =  29.4  = =  4  quarts 

1000  X  .85 
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With  l/2  gallon — 
Minutes  =  14.7  = 
With  y^  gallon — 
Minutes  =  7.35  = 


146  X  */2  X  172 
1000  X  .85 

146  X  l/4  X  172 
1000  X  .85 


=  2  quarts 


=  I  quart 


Even  a  quart  of  fluid  is  rather  exces- 
sive for  certain  forms  of  cooking,  but 
assuming  it  is  not,  it  is  evident  that  a 
kilowatt  need  only  be  used  for  7  min- 
utes to  reach  boiling  point  After  that 
point  has  been  reached,  a  reduced  heat 
will  be  all  that  is  necessary.  The  same 
formula  is  used  for  pounds  of  water  in- 
stead of  gallons,  but  the  coefficient  146 
is  reduced  to  17.5,  as  for  instance: — 

(For  pounds  of  water) — 

17.5  X  pounds  X  (T  —  T) 
Minutes  == • 


watts  X  per  cent,  efficiency 

In  a  case  of  10  pounds  of  water  raised 
from  40°  to  212°  Fahr.  and  1000  watts 
used,  the  time  would  be,  with  an  .85 
efficiency  as  before: — 

17-5  X  10  X  172      30100 

Time  = = =  35  minutes 

looo  X  -85  850 

With  5  pounds  of  water  the  time 
would  be  one-half  or  about  18  minutes. 
In  summer  the  water  is  warmer  when 
drawn  from  the  faucet  than  in  winter. 
The  gain  would  be  about  20°  Fahr.  in 
this  respect.  According  to  the  last  cal- 
culation, i  pound  of  water  would  heat 
up  in  about  3.5  minutes  with  the  appli- 
cation of  ropo  watts.  At  the  rate  of  10 
cents  per  kilowatt  hour,  it  would  cost 
about  one-seventeenth  of  10  cents  or  .6 
cent  per  pound  of  the  water  boiled. 

To  get  the  watts  required  to  heat  a 
certain  volume  of  water  in  a  given  time 
in  minutes,  the  device  having  a  certain 
efficiency,  the  following  transposed  form 
of  the  formula  is  required: — 


Watts  = 


146  X  gals  X  (T    —  T 
minutes  X  per  cent,  efficiency 


If  we  wish  to  heat  two  quarts  of  wa- 
ter and  take  ten  minutes  doing  it,  bring- 
ing it  to  the  boiling  point,  the  power  re- 


The  Character  of  Electric  Cooking  Permits  of  More 
Time  for  Social  Activities. 


quired  will  be  as  follows,  the  " 
ing  two  quarts  or  l/2  gal.  :  — 

146  X  Y*  X  (212°  —  40°) 


mean- 


Power = 


12556 
~850~~ 


=  1477  watts 


According  to  these  figures  it  will  take 
about  1.5  kilowatts  for  10  minutes  to 
heat  l/2  gal.  or  two  quarts  of  water  to 
the  boiling  point.  At  10  cents  per  kilo- 
watt hour,  it  will  take  il/2  kilowatts  for 
1/6  of  an  hour.  This  will  mean  1/6  of 
15  cents  or  2.5  cents  cost.  As  the  effi- 
ciency of  a  heating  device  is  really  a 
measure  of  its  non-radiative  power,  it 
is  evident  that  the  less  the  radiation,  the 
less  the  wasted  heat  and  the  higher  the 
efficiency.  The  higher  the  efficiency  the 
less  the  cost  in  service.  The  radiation 
is  dependent  upon  the  construction  and 
the  surface  of  the  electric  heating  uten- 
sil. The  greater  the  surface,  the  greater 
the  radiation;  and  the  less  the  surface, 
the  less  the  heat  wasted.  The  facts  are 
as  follows :— * 


(a) 
(b) 


For  polished  nickel  or  copper  vessels  the 
loss  is  i  watt  per  250  square  inches 
per  degree  Fahr.  rise. 

For  tarnished  copper,  iron  or  dull  sur- 
faces the  loss  is  i  watt  per  150  to  175 
square  inches  per  degree  Fahr.  rise. 
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ELECTRIC  COOKING  RANGES  —  The 
commercial  fact  to  be  ascertained  is  the 
cost  of  cooking  by  an  electric  range.  In 
one  which  is  well  equipped,  there  is  a 
separate  switch  for  an  8-inch  stove,  a 
switch  for  a  6-inch  stove,  a  switch  for 
the  oven,  a  switch  used  in  changing 
from  oven  to  broiler,  another  switch  for 
a  6-inch  stove  and  a  final  switch  for  a 
broiler  and  toaster.  It  is  always  econo- 
my to  turn  the  heat  on  full  until  the 
stove  or  oven  or  broiler  is  hot.  After 
the  cooking  begins  the  medium  or  low 
heat  may  be  used  to  continue  the  opera- 
tion, but  it  is  not  economy  to  use  them 
at  first.  In  electric  ranges 
the  best  practice  is  to  use 
vessels  that  lock  on,  as  by 
this  means  the  heat  is  not 
wasted  as  with  ordinary 
utensils.  Another  practice 
is  to  have  three  degrees  of 
heat  governed  by  a  control- 
ling switch.  This  aids  in 
the  use  of  a  heat  suited  to 
the  cooking  and  is  obvious- 
ly otherwise  economical. 
The  cost,  as  given  by  one 
large  manufacturer  of  elec- 
tric ranges,  is  from  3  to  5 
cents  a  day  per  person.  In 
places  where  special  rates 
are  given  to  those  installing 
cooking  or  heating  devices,  the  cost 
would  be  less.  It  seems  likely  that  with 
the  more  extensive  use  of  electric 
ranges,  central  stations  will  give  special 
rates  for  the  reason  that  this  would  add 
to  the  day  load,  a  time  when  the  call  is 
least  for  power  for  lighting.  In  the  case 
of  one  particular  range,  from  whose 
operation  data  is  supplied  as  to  the  cost 
of  cooking  various  meals,  the  total  watt 
consumption,  with  every  receptacle  in 
use,  is  3775  watts.  The  parts  of  the 
range  and  the  individual  watt  consump- 
tion of  each  part  is  given,  as  well  as  the 
capacity  of  the  vessels  adapted  to  this 
particular  type. 

Costs. 

(1)  Oven,   12  inches  deep,   11.5  inches 

high  inside,  takes  1,300  watts  at 

10  cents  per  K.W.  hour 13 

(2)  Broiler,  9  X  12  inches,  with  grid- 

dle top,  takes  1,300  watts  at  10 
cents  per  K.W.  hour 13 


(3) 


(4) 


Electric    Cooking    Stands    for 

the   Minimum   of   Help   in   the 

Household. 


Disc  stove,  8  inches  in  diameter, 
takes  735  watts  at  10  cents  per 

K.W.  hour   073 

Disc  stove,  6  inches  in   diameter, 
takes  440  watts  at  10  cents  per 

KW.  hour  044 

In  addition  to  these  heating  devices 
of  the  range  proper,  a  3  pint  blazer,  a 
3  pint  double  broiler,  a  5  quart  vegetable 
boiler  and  a  4  quart  tea  kettle  completed 
the  equipment.  A  meal  for  six  persons 
was  cooked  and  a  record  kept  of  the 
time,  kilowatts,  cost  and  manner  of 
handling  the  heat.  The  bill  of  fare  in- 
cluded a  breakfast,  a  dinner,  a  supper 
and  a  less  expensive  dinner.  As  an 
ocular  demonstration  of  this 
kind  means  more  than  theo- 
retical conclusions  regarding 
the  same,  the  menu  and  its 
electrical  costs  are  given  in 
full. 

ELECTRICAL  COST  OF 
COOKING  MEALS  FOR  Six 
PERSONS — It  is  supposed  that 
in  the  electric  stove  and  de- 
vices used,  heat  insulation 
methods  are  employed.  If 
water  is  evaporated  into 
steam  at  atmospheric  pres- 
sure, an  extra  allowance  of 
0.285  of  a  kilowatt  hour  per 
pound  is  necessary  in  calcu- 
lations. It  is  also  to  be  un- 
derstood that  the  efficiency  of  heating 
varies  from  50  per  cent,  with  external 
heaters  to  95  per  cent,  under  the  best 
conditions  of  internal  immersed  heaters. 
An  average  efficiency  for  polished  nickel 
or  copper  vessels,  covered,  using  immer- 
sion heaters,  is  about  85  per  cent.  With 
these  conditions  fulfilled,  experiments 
have  shown  that  the  costs  given  in  the 
table  that  follows  may  be  relied  upon  as 
representing  the  power  consumption  for 
four  meals. 

The  table  appearing  on  the  opposite 
page  is  of  exceptional  interest  to  every- 
one interested  in  electric  cooking.  It  de- 
picts in  a  concise  manner  just  what  may 
be  done  with  electric  current  and  at  what 
cost.  The  table  also  states  the  type  of 
electric  heating  utensil  to  employ  for 
cooking  the  various  kinds  of  food. 
Cost  of  cooking  other  food  requiring  ap- 
proximately equal  time  may  be  estimated. 
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MEALS  FOR  SIX  PERSONS  COOKED  ON  AN  ELECTRIC  RANGE 

1! 

<u 

ffi    H 

II  :  . 

3 

o  S  >-.,.' 

Food. 

Quantity. 

Operation. 

Utensil. 

fa 

ffi  « 

§1, 

|  fSR 
"   «   _-(j 

| 
rt 

;|5 

j! 

i 

V 

8     S      o 
t>     hJ      H 

3 

S 

lid 

U1*"1  ^ 

Breakfast. 

Run  Heaters 

as  Follows 

Min.  Min. 

Min. 

Min.  Min.  Min. 

Cents. 

Oatmeal 

I  cup  meal 

Steaming 

Double 

2O 

— 

25 

—        5      30 

0.26 

& 

boiler 

Broiled  ham 
Saute  potatoes 

i1/,  pounds 
6  cold 

Broiling 
Frying 

Broiler 
8"  pan 

5 
8 

8 

12 

z 

—        3       ii 
—        3      15 

0.28 
0.24 

1 

Cream  muffins 

12  in  pan 

Baking 

Oven 

30 

10 

5 

—       5      20 

0.93 

Total 

Dinner. 

Cream  spinach 

2  qts. 

Boiling 

6"  blazer 

— 

47 

18 

-      -      65 

0.43 

i# 

soup 
Roast  beef 

4  pounds 

Roasting 

Oven 

__ 

63 

17 

—      —      80 

2.2Q 

6H 

Cottage  pud- 

i pan 

Baking 

Oven  with 

30 

10 

10 

—       5      25 

0.32 

i 

ding 

beef 

Mashed  pota- 

2 pounds 

Boiling 

6"  double 

10 

12 

25 

—      —      37 

0.28 

*4 

toes 

boiler  base 

Squash 

3  pounds 

Boiling 

Veg.  boiler 

3 

15 

30 

-      -      45 

0-54 

l« 

Total 

~~77 

Supper. 

Egg  salad 

<5  eggs 

Boiling 

6"  double 

— 

10 

— 

15      —      25 

.22 

tf 

boiler 

Dressing 

, 

Boiling 

6"  double 

10 

— 

7 

—       3      10 

.22 

v\ 

boiler 

Raised  biscuits 

I  dozen 

Baked 

Oven 

30 

10 

10 

—        5      25 

1.02 

3 

Layer  cake 

2  layers 

Baked 

Oven  with 

30 

IO 

5 

—      —      15 

0.28 

I 

biscuits 

Stewed  prunes 

i  pound 

Stewing 

6"  blazer 

— 

30 

10 

—      —      40 

0.24 

>4 

Total 

y 

A  Less  Expensive  Dinner. 

Lamb  chops 

10  chops 

Broiled 

Broiler 



35 

20 

—      —      55 

0.36 

l 

String  beans 

2  quarts 

Boiled 

6"  double 

boiler 

25 

3 

92 

—      —      95 

I.  II 

3/4 

Steamed  pud- 

I Ib.  4  oz. 

In  mold 

8"  vegetable 

ding 

boiler 

— 

12 

— 

—      —        6 

0.07 

/4 

Lyonnaise 

6  cold 

Fried 

8"  fry  pan 

6 

10 

— 

—        3      13 

0-35 

I 

potatoes 

Total 

514 

Average  cost  per  day  for 

each  person 

at  these 

rates,  2^/3 

cents. 

As  these  figures  are  taken  from  the  given.  The  fact  that  an  allowance  of 
records  of  one  of  the  largest  manufac-  only  3  cents  per  kilowatt  hour  is  given 
turers  of  electric  cooking  devices  in  this  does  not  alter  the  relative  costs  of  cook- 
country  they  are  authentic  on  the  basis  ing  different  viands.  It  is  evident  that 
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practicality,  cleanliness,  celerity  and  re- 
sults are  all  embodied  in  this  system. 
Special  rates  for  electric  stoves  would 
necessitate  a  special  meter  attached  to 
them  for  this  purpose.  The  widespread 
use  of  them  in  the  East  would  mean  a 
suitable  change  in  their  cost  as  well  as 
an  agreeable  charge  for  current.  Con- 
sidering the  labor  saved,  the  actual  cost 
of  electric  cooking  is  even  lower  than 
that  given. 

LUMINOUS  AND  AIR-HEATER  RADIA- 
TORS— Luminous  radiators  simply  con- 
sist of  electric  lamps  of  the  incandescent 
type  set  into  a  metal  frame  of  conveni- 
ent shape.  They  are  placed  anywhere 
in  the  house  or  set  into  the  fireplace.  The 
wattages  they  consume  vary  from  500 
to  750  to  1000.  This  type  is  employed 
because  the  light  efficiency  of  incandes- 
cent lamps  of  the  carbon  filament  type 
is  less  than  5  per  cent.  The  rest  of  the 
electrical  energy  is  transformed  into 
heat.  Consequently  more  than  95  per 
cent,  of  the  power  is  utilized  as  required 
in  this  manner.  Air-heater  radiators  on 
the  other  hand,  of  the  general  type  in 
use  in  electric  cars,  divided  up  into  500- 
watt  heating  elements,  two  to  six  of 
which  are  used  in  each  heater,  range 
from  looo,  1500,  2000,  2500  to  3000 
watts  apiece.  Car  heating  in  winter  costs 
about  2.25  cents  per  hour  or  40.5  cents 
per  car  day  of  18  hours.  It  has  been 
stated  that  tests  of  Boston  cars  of  two 
doors,  12  windows,  and  850  cubic  feet 
of  space  can  be  raised  25  degrees  Fahr, 
in  severe  weather  with  an  expenditure 
of  2.5  kilowatts.  On  this  basis,  room 
warming  by  electricity,  would  not  rep- 
resent so  severe  a  test.  According  to 


Houston  and  Kennelly,  in  the  case  of  the 
Vaudeville  Theatre,  in  London,  Eng- 
land, about  16  heaters  are  employed ; 
four  large  portable  ones  with  attach- 
ments at  the  center  and  sides,  and  twelve 
around  the  walls.  The  energy  consump- 
tion is  300  watts  for  the  smaller,  and 
1200  watts  for  the  larger  of  the  heaters, 
about  11.4  kilowatts  in  total.  The  tem- 
perature of  the  auditorium  is  raised  20° 
Fahr.  by  them.  The  price  charged  is  8 
cents  per  kilowatt  hour,  the  cost  of  heat- 
ing 72  cents  per  hour,  and  to  warm  the 
theatre  for  4  hours,  it  costs  $2.88.  From 
these  figures,  it  is  evident  that  with  twice 
as  many  heaters,  and  a  3-cent  per  kilo- 
watt hour  rate,  the  cost  would  be  less. 

In  those  cases  where  labor  is  em- 
ployed to  operate  machinery,  it  is  neces- 
sary to  subtract  this  cost  from  that  of 
the  electric  power  consumed,  if  by  the 
introduction  of  that  power  the  labor  is 
not  needed.  In  the  case  of  electric  heat- 
ers as  that  of  gas  heaters,  labor  is  at  a 
minimum.  No  attendance  is  required, 
there  is  no  coal  stove,  no  dirt  or  ashes. 
In  the  gas  stove  the  air  is  vitiated  and 
the  danger  of  asphyxiation  is  ever  pres- 
ent. The  electric  heater  obviates  all 
these  risks,  and,  therefore,  by  the  ordin- 
ary laws  of  progress  is  destined  to  sup- 
plant its  predecessors.  By  the  same  in- 
evitable logic,  the  electric  range  will 
create  a  revolution  in  the  domestic 
sphere  of  the  feminine  world.  It  is  a 
perfect  instrument  and  of  ideal  construc- 
tion. By  its  means,  labor  is  reduced  and 
comfort  increased  so  greatly  that,  un- 
less women  value  their  labor  very  light- 
ly, the  electric  range  is  by  far  the  cheap- 
est addition  to  the  home. 


ELECTRIC  POWER  PLANT  IN 
PALESTINE 

Even  in  Palestine,  where  living  is  al- 
most as  primitive  now  as  a  thousand 
years  ago,  electricity  has  been  intro- 
duced. There  is  now  one  electric  plant 
belonging  to  the  agricultural  colony 
Rishon-LeZion,  where  the  famous  carmel 
wine  is  made.  The  colony  was  founded 


some  thirty  years  ago  by  penniless  refu- 
gees from  Russia. 

The  Rishon-LeZion  colony  is  now 
equipped  with  the  most  modern  ma- 
chinery for  the  making  of  wine.  Most 
of  the  machinery,  as  well  as  the  illumina- 
tion of  the  colony,  depends  on  electric 
current  from  a  power  plant  situated 
within  the  colony  and  said  to  be  the  only 
one  in  the  Holy  Land. 
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Sanitary  Milk  Bottle  Cover. 


Collapsible  Concrete  Form. 


Steel  Tire  Tightener. 


RECENT  AND  IMPROVED  DEVICES 


Sanitary  Milk  Bottle  Cover 

The  serious  menace  of  unsanitary  milk 
containers  has  long  been  recognized,  and 
of  late  years  many  steps  have  been 
taken  to  prevent  the  inoculation  of  milk 
with  typhoid  germs  through  the  intro- 
duction of  various  devices  to  close  the 
milk  containers.  The  paper  disc  cover 
was  one  of  the  first  destined  to  come 
into  widespread  use,  and  so  far  as  it 
goes,  this  cover  admirably  fulfills  its 
purpose.  There  is  still  danger  of  con- 
tamination, however,  after  the  milk  bot- 
tle has  been  opened  in  the  home;  a  fly, 
for  instance,  may  enter  the  neck  of  the 
bottle  and  leave  enough  typhoid  bacteria 
to  cause  an  epidemic  in  the  family. 

To  further  safeguard  the  users  of 
milk,  the  device  shown  in  the  illustration 
has  been  put  on  the  market.  It  consists 
of  a  combined  bottle-opener,  cover  and 
pouring  spout.  The  point  of  one  of  the 
spring  prongs  is  sharpened  in  order  that 
it  may  be  inserted  through  the  paper 
bottle  cover,  thus  making  it  a  simple 
matter  to  remove  the  latter.  The  metal 
prongs  are  then  pressed  down  over  the 
neck  of  the  bottle  which  is  immediately 
provided  with  a  tightly  fitting  cover  with 
a  hinged  lid. 


Collapsible  Concrete  Form 

A  collapsible  mold  adapted  to  be  used 
as  a  form  in  the  construction  of  concrete 
culverts  is  now  being  prepared  for  the 
trade.  The  device  is  made  of  four  pieces 
of  sheet  steel  so  curved  that  when  joined 
at  the  sides  an  affair  of  cylindrical 
shape  is  formed.  Running  horizontally 
through  the  cylinder  is  a  piece  of  pipe 
into  which  is  screwed  a  suitable  rod  hav- 
ing a  hand-wheel  at  the  other  end.  To 
the  pipe  and  to  the  rod  are  fastened  re- 
spectively four  sets  and  one  set  of  arms. 
With  a  forward  turning  of  the  hand- 
wheel,  the  rod  is  screwed  further  into 
the  pipe,  which  causes  all  of  the  arms  to 
spread  apart  and  press  against  the  sides 
of  the  form,  increasing  its  diameter.  A 
reverse  turning  of  the  wheel  draws  the 
arms  together  and  lessens  the  diameter 
of  the  mold.  In  construction  work  the 
form  is  embedded  in  a  mass  of  soft  con- 
crete, which,  when  sufficiently  "set,"  per- 
mits of  the  backward  turning  of  the 
wheel,  decreasing  the  diameter  of  the 
mold  and  making  possible  its  easy  with- 
drawal from  the  structure. 


If  you  enjoy  this  magazine,  tell  others ; 
if  not,  tell  us. 


Steel  Tire  Tightener 

To  be  able  to  fit  a  steel  tire  tightly  to 
a  wooden  wagon  wheel  without  shrinking 
and  perhaps  dishing  the  wheel,  has  long 
been  the  aim  of  wagon  builders,  but  this 
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Generator  for  Picture  Arcs.          Dry  Battery  Lamp  Attachment. 


Auto  Tire  Inflator. 


feat  has  not  been  easy  of  accomplishment 
in  the  past.  Now  along  comes  an  in- 
ventor with  a  most  ingenious  and  prac- 
tical tightener  to  be  inserted  in  the  wheel 
in  place  of  a  small  section  of  wooden 
felly,  which  is  removed  with  a  handsaw 
where  two  sections  of  felly  unite.  The 
tightener  consists  of  three  pieces,  as 
shown  in  the  illustration;  two  blocks 
similar  to  square  nuts,  with  the  edges 
burred  over  to  grip  the  felly,  and  a  cen- 
tral piece  having  a  threaded  projection 
on  either  side  to  engage  the  holes  in  the 
nuts.  As  one  projection  bears  a  left 
hand  and  the  other  a  right  hand  thread,  it 
is  obvious  that  by  turning  the  central 
piece  the  nuts  will  be  spread  apart,  thus 
serving  to  tighten  the  wheel  against  the 
inside  of  the  tire. 


perfectly  quiet  and  a  marvel  of  steadi- 
ness providing  the  carbons  are  fed  at 
proper  intervals.  Furthermore,  the  di- 
rect current  arc  delivers  at  least  fifty 
per  cent,  more  useful  light  to  the  con- 
denser than  does  the  alternating  current 
with  an  equal  reading  of  the  ammeter. 
The  increasing  prevalence  of  alternat- 
ing current  illuminating  systems  of  late 
years  has  made  it  difficult  for  motion 
picture  theatres  to  obtain  direct  cur- 
rent for  the  arc  lamps  without  the  use 
of  costly  and  sometimes  unreliable  gen- 
erating plants.  To  meet  the  naturally 
large  demand  for  a  means  of  direct  cur- 
rent supply,  the  motor-generator  set 
shown  in  the  illustration  has  been  in- 
troduced. 


Generator  for  Motion  Picture  Arcs 

The  motion  picture  operator  who  has 
had  experience  with  both  alternating 
and  direct  currents  in  connection  with 
his  projection  arc  lamp  will  be  quick  to 
express  an  opinion  that  the  former  type 
of  current  is  an  unmitigated  nuisance; 
the  alternating  current  arc  emits  a 
nerve-racking  buzz  and  it  seems  to  have 
a  fiendish  tendency  to  travel  around  to 
the  rear  of  the  carbons  and  away  from 
the  condensing  lens  which  transmits  the 
brilliant  rays  to  the  projector.  The  di- 
rect current  arc,  on  the  other  hand,  is 


Dry  Battery  Lamp  Attachment 

Another  lamp  attachment  for  the 
standard  dry  battery!  Seemingly  there 
is  no  end  to  them.  The  writer  of  these 
columns  has  selected  one  after  the  other, 
each  having  some  advantage  in  point 
of  cheapness,  simplicity  or  general  util- 
ity over  the  others,  and  still  they  come. 

Simplicity  is  certainly  the  greatest 
claim  of  the  attachment  illustrated  on 
this  page.  The  device  is  a  stamping  of 
sheet  metal  to  which  is  attached  the  re- 
flector and  miniature  socket.  In  the  end 
of  the  stamping  is  a  hole  which  permits 
the  attachment  to  be  hung  on  a  hook  or, 
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Portable  Cylinder  Grinder. 


Auto  Traffic  Signal. 


Ironing   Board    Cover 


if  desired,  the  battery  may  be  laid  on  its 
side  when  the  attachment  prevents  roll- 
ing. The  circuit  is  made  by  pressing  the 
extension  of  the  stamping  with  the 
thumb,  thus  bringing  the  central  term- 
inal of  the  lamp  base  into  contact  with 
the  carbon  terminal  of  the  battery. 


Auto  Tire  Inflator 

No  longer  is  it  necessary  for  the  auto- 
ist  to  stop  his  machine  along  the  hot  and 
dusty  road  to  pump  up  his  tires — an  an- 
noying job  at  best  even  though  a  motor 
pump  of  some  kind  be  used.  The  device 
illustrated  herewith  provides  a  continu- 
ous connection  between  the  tire  and  a 
motor-driven  pump  attached  to  the 
chassis  of  the  car.  It  is  thus  possible 
to  inflate  the  tires  even  while  the  car 
is  running  and  without  having  to  do 
more  than  start  the  pump.  The  in- 
genious feature  of  the  device  is  found 
in  the  rotary  joint  at  the  hub  of  the 
wheel  by  means  of  which  the  air  is  de- 
livered to  the  moving  wheel. 


Portable  Cylinder  Grinder 

After  an  internal  combustion  engine 
has  been  operated  under  full  load  for  a 
long  time,  the  bore  of  the  cylinder  tends 
to  take  an  elliptical  shape ;  the  increased 
friction  of  the  piston  against  the  wall  of 
the  cylinder  at  every  working  stroke 
being  responsible  for  this  condition. 
Heretofore  the  remedies  for  this  con- 
dition have  all  been  expensive  and  have 


necessitated  a  considerable  delay.  The 
option  has  been  to  buy  new  cylinders, 
pistons  and  rings ;  to  have  some  machine 
shop  bore  out  the  cylinders  in  a  lathe — 
at  best  an  expensive  and  uncertain  job ; 
to  use  adjustable  reamers  which  seldom 
work  with  any  degree  of  accuracy;  and, 
fourth,  to  return  the  cylinders  to  the 
motor  factory  to  be  ground  out  on  the 
elaborate  machines  used  in  the  original 
manufacture.  The  latter  method  is 
recognized  as  the  right  one,  but  it  entails 
the  expense  and  delay  of  shipment  to  the 
distant  factory  and  return. 

The  need  for  a  portable  grinder  that 
could  be  installed  in  the  up-to-date 
garage  repair  shop  has  been  recognized 
for  some  time,  and  the  want  appears  to 
have  been  filled  by  the  machine  illus- 
trated on  this  page.  This  device  is  so  de- 
signed that  it  may  be  applied  to  any 
motor  cylinder  regardless  of  its  size,  and, 
at  a  remarkably  low  operating  cost,  grind 
out  the  cylinder  quickly  and  accurately. 
The  machine  is  operated  by  two  small 
electric  motors  which  may  be  driven  by 
current  taken  from  a  lamp  socket.  The 
grinder  should  prove  a  boon  to  the  au- 
toist  through  the  agency  of  the  garage 
man,  who  will  have  a  new  and  profitable 
field  opened  up  before  him  in  the  event 
that  he  installs  one  of  the  machines. 


The  latest  model  touring  cars  have 
electric  lamps  for  illuminating  the  ton- 
neau;  these  being  set  flush  in  the  back 
of  the  front  seats. 
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Ice  Machine  for  the  Home. 


Automobile  Jack. 


Motor-Driven  Alarm  Siren. 


Auto  Traffic  Signal 

No  longer  is  it  necessary  to  hold  out 
the  hand  as  a  crude  and  frequently  mis- 
leading signal  to  the  man  behind  when 
driving  the  car.  With  the  rapid  develop- 
ment of  automobile  accessories  of  all 
kinds  it  was  inevitable  that  a  device 
should  be  produced  to  render  unneces- 
sary this  dangerously  ambiguous  form  of 
signaling.  The  device  illustrated  here- 
with appears  to  fill  the  bill  in  every  par- 
ticular, affording,  as  it  does,  an  effective 
means  of  showing  the  driver  in  the  rear 
whether  the  machine  is  to  stop  or  turn  to 
the  right  or  left. 

The  control  is  electrical  and  a  small 
controller  on  the  steering  wheel  of  the 
car  serves  to  operate  the  signal.  The 
signal  is  plainly  to  be  seen  by  either  day 
or  night.  At  night  the  signal  remains 
dark  on  blank,  but  is  automatically  il- 
luminated on  "stop,"  "right,"  or  "left." 
The  operator  is  immediately  notified  of 
the  operation  of  the  signal  by  a  small  bell 
attached  to  the  signal  case,  as  well  as 
the  signal  flashed  to  drivers  in  the  rear. 


Ironing  Board  Cover  and  Clamps 

A  simple  device  recently  introduced 
on  the  market  renders  it  unnecessary  to 
sew,  pin  or  tack  the  cover  to  the  ironing 
board  as  in  the  yesterdays.  The  com- 
plete device  consists  of  a  properly  cut 
and  hemmed  cover,  fitted  with  tapes  for 


attachment,  and  a  set  of  five  cleats  which 
are  attached  to  the  under  side  of  the 
ironing  board.  In  use  the  cover  is  held 
to  the  board  by  drawing  up  the  tapes 
and  securing  them  to  the  cleats  as  the 
illustration  shows.  The  convenience  of 
the  arrangement,  to  say  nothing  of  the 
advantage  of  being  able  to  draw  the 
covering  taut  in  a  few  seconds'  time, 
should  commend  it  to  every  housewife. 


Ice  Machine  for  the  Home 

The  demand  for  modern  conveniences 
in  the  home  has  been  met  with  sanitary 
plumbing,  electric  lighting  and  heating, 
the  vacuum  cleaner,  electric  washer,  and 
other  time  and  labor-saving  devices.  Au- 
tomatic machinery  of  every  description 
has  been  perfected  as  a  means  of  adding 
comfort  and  security  to  the  home,  all  of 
which  has  done  much  to  emancipate  the 
housewife  from  the  former  drudgery. 
But  with  all  of  this  progress,  one  of  the 
most  vitally  important  of  all  of  the  house- 
hold appliances  appears  to  have  been 
somewhat  neglected  up  to  the  present 
time — the  refrigerating  system.  It  is 
true  that  ice  boxes  have  been  vastly  im- 
proved in  recent  years  and  much  has 
been  done  to  prevent  the  inevitable  damp- 
ness of  the  ice  box  from  exerting  its  de- 
teriorating influence  upon  the  foodstuffs 
in  the  refrigerator.  Present-day  knowl- 
edge, however,  tells  us  that  ice  refrig- 
eration is  wrong  in  principle  as  compared 
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with  the  more  up-to-date  system  in  which 
a  low  temperature  is  produced  by  other 
means. 

The  appearance  on  the  market  of  a  re- 
frigerating machine  designed  expressly 
for  use  in  the  home,  and  combining  every 
desired  feature  of  simplicity,  low  cost, 
and  safety,  is  therefore  of  great  interest 
in  the  field  of  new  devices.  Unlike  most 
other  machines  of  this  nature,  this  out- 
fit does  not  employ  ammonia,  sulphur- 
dioxide,  or  carbon-dioxide  as  its  freezing 
agent.  While  the  precise  nature  of  the 
agent  used  is  not  disclosed  by  the  manu- 
facturer, still  it  is  said  to  have  some  re- 
markable properties,  among  which  may 
be  noted  a  freedom  from  dangerous  and 
unpleasant  fumes.  A  further  feature  of 
safety  is  found  in  the  comparatively  low 
pressure  employed  in  the  machine — from 
sixteen  to  twenty  pounds. 

The  machine  is  quite  automatic  in  its 
operation,  which  is  controlled  by  a  ther- 
mostat, while  the  motive  power  is  sup- 
plied preferably  by  an  electric  motor,  un- 
less another  source  of  power  is  at  hand 
and  is  more  convenient  under  the  cir- 
cumstances. 


Automobile  Jack 

When  the  garageman  wishes  to  remove 
the  wheels,  springs  or  axles  from  a  car, 
he  usually  has  an  uncertain,  and,  to  say 
the  least,  annoying  task  before  him.  The 
conventional  form  of  jack  placed  beneath 
the  edge  of  the  car  body  at  four  points 
will  do  the  trick,  but  these  jacks  at  times 
have  a  most  provoking  tendency  to  slip 
sidewise,  frequently  resulting  in  a  loss 
of  time  and  temper,  to  say  nothing  of 
possible  damage  to  the  car  if  it  is  let  fall 
to  the  floor  when,  perhaps,  two  or  more 
wheels  have  been  removed.  The  device 
shown  in  the  illustration  is  designed  to 
do  the  work  of  the  jacks  quickly  and 
with  a  maximum  of  safety.  It  consists 
merely  of  a  pair  of  iron  rods  with  hooks 
in  their  ends  and  joined  to  the  end  of  a 
chain  which  is  part  of  a  block  and  fall, 
with  automatic  check,  attached  to  the 
ceiling  of  the  garage.  One  of  the  con- 
trivances at  the  back  and  one  at  the  front 
of  the  car  will  enable  the  workman  to  lift 
the  car  bodily  from  the  floor. 


Motor-Driven  Alarm  Siren 

The  value  of  the  siren  as  a  fire  alarm 
signal  has  long  been  recognized,  but  the 
failure  of  a  number  of  these  devices  at 
the  crucial  moment,  due  to  a  lack  of  suf- 
ficient air  pressure  at  the  time,  has  re- 
sulted in  their  having  acquired  a  reputa- 
tion for  unreliability.  To  prevent  the 
possibility  of  such  failures  and  still  to 
retain  the  desirable  alarm-sounding  qual- 
ities of  this  form  of  whistle,  a  motor- 
driven  siren  has  been  placed  upon  the 
market.  It  is  so  arranged  that  by  open- 
ing and  closing  the  motor  switch  at  short 
intervals  the  pitch  of  the  emitted  note 
can  be  quickly  changed  and  the  true  siren 
effect  produced.  The  device  is  admirably 
adapted  to  use  in  plants  where  steam  has 
previously  been  the  motive  power,  but 
where  electricity  has  superseded  the 
steam. 

The  alarm  should  prove  excellent  for 
small  towns  having  volunteer  fire  de- 
partments where  it  is  necessary  to  give 
a  general  alarm  whenever  a  fire  breaks 
out.  By  placing  the  siren  on  top  of  a 
building  not  far  from  the  local  telephone 
exchange,  the  control  switch  for  the 
alarm  may  be  placed  within  reach  of  the 
telephone  operator,  who  can  immediately 
start  the  siren  in  operation  when  an 
alarm  is  given  by  telephone.  Other 
switches  at  convenient  points  in  the  town 
would  expedite  the  sounding  of  the 
alarm.  This  ease  of  remote  control  is 
an  important  feature  of  the  device. 


Motion  Pictures  Are  Used  to  Record 
Plant's  Growth. 

An  apparatus  invented  by  Professor 
W.  C.  Stevens  and  L.  M.  Peace,  of  Kan- 
sas University,  is  being  used  to  take  mo- 
tion pictures  of  growing  plants.  The 
rate  at  which  the  pictures  are  taken  is 
varied  with  the  growth  of  the  plant,  some 
plants  growing  more  rapidly  than  others, 
and  many  plants  growing  faster  at  cer- 
tain stages  of  their  development  than  at 
other  periods  of  their  life.  Moving  pic- 
tures are  thus  being  used  in  still  an- 
other educational  field  —  incidentally 
proving  a  source  of  amusement  as  well 
as  instruction. 


actical  Vorke 


Gears  for  Models  and  Toys 

As  a  solution  to  the  problem  of  mak- 
ing gears  for  wooden  models  of  inven- 
tions, toys  or  light  experimental  work, 
the  following  description  of  the  accom- 
panying sketches  is  a  very  simple  and 
efficient  way  out  of  the  difficulty.  And 
this  construction  will  be  found  superior 
to  the  plain,  circular  wooden  discs — 
which  many  inventors  use  and  in  which 
they  depend  upon  friction — as  it  insures 
a  positive  movement  and  will  transmit 
considerable  power. 

Cut  tin  or  other  thin  metal  into  strips 
a  equal  to  the  width  of  the  gear  desired 
and  run  it  between  any  gears  b  and  c 
with  email  teeth,  found  on  some  con- 
venient machine,  thus  forming  the  teeth 
as  shown  at  d.  Then  turn  up  the  wooden 
disc  e  to  a  diameter  equal  to  the  tooth- 
bottom  diameter  of  the  gear  to  be  made, 
less  twice  the  thickness  of  the  metal  used. 
Make  the  holes  h  with  a  small  brad  be- 
fore attaching  the  teeth  to  the  disc.  Next 


make  the  recess  /  in  the  disc  equal  in 
depth  to  one  thickness  of  the  metal ;  this 
is  necessary  because  when  attaching  the 
final  end  the  lap  would  otherwise  inter- 
fere with  tooth  clearance.  The  side  i 
of  the  first  tooth  should  be  lengthened 
slightly  before  attaching  to  allow  for  the 
recess  /.  Use  small  flat  head  brads  g 
between  each  tooth. 


Contributed  by 


R.  N.  VANBUSKIRK. 
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Etching  a  Knife  Blade 

The  blade  of  a  knife  or  other  tool  may 
be  marked  with  the  owner's  name  by 
means  of  a  simple  etching  process  which 
may  be  carried  out  in  the  following  man- 
ner: Prepare  the  blade  by  cleaning 
thoroughly,  making  sure  that  it  is  free 
from  grease,  and  then  cover  both  sides 
thoroughly  with  asphaltum  paint  or  var- 
nish. After  this  has  dried  for  eight  or 
ten  hours,  take  a  metallic 
instrument  having  a  sharp 
point  and  scratch  the 
name  or  other  marking 
through  the  asphaltum 
and  down  to  the  blade 
just  as  you  wish  it  to  ap- 
pear when  finished.  Ap- 
ply a  second  coat  of  as- 
phaltum around  the  edges 
of  the  lettering,  but  be 
careful  not  to  let  it  cover 
any  of  the  scratched 
places.  Allow  the  second 
coat  to  dry  thoroughly 
and  you  are  ready  for  the 
etching. 

To  prepare  the  fluid, 
mix  one  part  of  nitric 
acid  with  two  parts  of 
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water  in  a  small  glass  or  cup,  taking  care 
to  add  the  acid  to  the  water  and  not  the 
reverse.  Lay  the  knife  down  with  the 


blade  supported  in  as  nearly  a  level  posi- 
tion as  possible  with  the  lettered  side  up. 
With  a  straw  or  toothpick,  transfer 
to  the  blade  a  few  drops  of  the  acid — 
just  enough  to  cover  the  scratched  por- 
tions of  the  blade.  As  the  acid  bubbles 
away,  add  a  few  drops  more.  Examine7 
the  etching  occasionally,  and  when  suffi- 
cient depth  has  been  gained,  rinse  off  the 
acid  and  remove  the  asphaltum  with  a 
rag  wet  with  turpentine.  The  blade 
should  then  be  thoroughly  washed  with 
soap  and  hot  water.  The  letters  will 
show  very  distinctly,  and  once  placed, 
they  cannot  be  removed  except  by  very 
deep  grinding. 
Contributed  by 

MANLY  N.  QUINN. 


reached  with  the  plane  can  be  cleaned  off 
with  a  cape  chisel  and  with  a  scraping 
tool  made  by  grinding  a  plane  blade  at  a 
rather  blunt  angle.  A  small  hand  emery 
wheel  which  can  be  clamped  to  the  win- 
dow sill  is  essential,  as  every  tool  must 
be  kept  very  sharp  to  do  good  work  and 
to  reduce  the  amount  of  labor. 

The  second  operation  is  to  sandpaper 
the  floor  until  there  are  no  plane  marks 
left,  using  a  coarse  grade  first  and  fine 
at  the  last. 

The  third  operation  consists  in  spread- 
ing on  a  coat  of  white  shellac  evenly, 
using  a  full  stock  brush  about  three 
inches  wide.  It  is  important  to  select  a 
full  stock  brush  with  the  bristles  set  in 
tight,  so  that  none  will  pull  out  while  in 
use.  When  the  shellac  is  dry,  polish  with 
fine  sand  paper  and  then  apply  another 
coat.  Use  wood  alcohol  for  thinning  if 
required.  When  the  last  coat  of  shellac 
is  dry  apply  a  coat  of  floor  wax  with  a 
soft  white  rag,  which  leaves  the  floor 
ready  for  use. 

Finished  in  the  manner  described,  the 
floor  compares  favorably  with  hard- 
wood and  in  appearance  it  is  infinitely 
better  than  the  mere  painting  which  is  so 
common  for  pine  floors. 

Contributed  by 

BENJ.  B.  JACKSON. 


Refinishing  Old  Floors 

A  soft  wood  floor,  such  as  Georgia 
pine,  which  has  become  rough  and  black- 
ened from  hard  use  and  little  care,  can 
be  refinished  and  made  as  good  as  new. 
The  work  does  not  require  professional 
skill,  but  can  be  done  by  any  able-bodied 
man  at  a  slight  expense  and  with  a  mod- 
erate amount  of  labor. 

The  first  operation  is  to  plane  off  the 
rough,  blackened  surface  till  the  clear 
grained  _  wood  beneath  appears.  The 
fihal  finishing  cut  should  leave  the  sur- 
face clean,  bright,  smooth  and  level, 
which  is  accomplished  by  setting  the 
blade  to  take  a  thin  shaving.  The  base- 
board moulding  should  be  removed  to 
secure  the  best  results.  The  corners  and 
strips  along  the  walls  which  cannot  be 


Makeshift  Speed  Indicator 

A  simple  method  of  determining  the 
number  of  revolutions  per  minute  of  a 
shaft  is  to  tie  a  pencil  to  the  surface  of 


White 
Cardboard 


Revolving 


the  shaft  and  when  the  latter  is  revolv- 
ing, to  pass  a  piece  of  stiff  cardboard  at 
right  angles  to  the  pencil  for  a  fraction 
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of  a  minute,  letting  the  point  of  the  pen- 
cil describe  a  series  of  circles  on  the  card- 
board. By  timing  the  period  for  which 
the  card  is  held  to  the  pencil  and  then  by 
counting  the  number  of  convolutions  ap- 
pearing on  the  card,  the  user  will  be  able 
to  tell  immediately  the  number  of  revo- 
lutions per  minute  of  the  revolving  shaft 
Contributed  by 

JAMES  MC!NTYRE. 


Pipe  Line  Telegraphy 

It  is  sometimes  possible  to  employ  the 
gas  and  water  pipes  in  lieu  of  a  regular 
wire  telegraph  line  in  cases  where  the 
latter  is  impracticable.  The  circuit  shown 


Egg  in  position  for  tesh 


in  the  accompanying  illustration  will 
usually  work  over  a  distance  of  a  block 
or  two.  The  diagram  shows  a  "break  in" 
system  in  use,  but  this  is,  of  course,  not 
essential  to  the  operation  of  the  sets.  The 
usual  circuit  can  be  employed  as  well, 
the  gas  pipe  being  used  as  the  overhead 
wire  and  the  water  pipe  as  the  ground. 
Contributed  by 

IRVING  FAR  WELL. 


Electric  Egg  Tester 

The  simple  device  shown  in  the  ac- 
companying illustration  will  enable  one 
to  determine  instantly  whether  or  not 
an  egg  is  fresh,  or,  indeed,  its  actual 
degree  of  decay  in  the  event  that  it  is 


not  strictly  fresh.  The  tester  comprises 
a  small  wooden  box  in  which  is  mounted 
an  incandescent  lamp.  In  the  cover  of 
the  box  is  a  hole  of  a  size  that  will  per- 
mit the  egg  to  rest  in  it  without  pass- 
ing through.  The  tester  is  used  either 
in  a  darkened  room  or  with  a  cloth 
thrown  over  the  user's  head  to  exclude 
extraneous  light.  A  strictly  fresh  egg 
will  appear  as  a  clear  pink  glow,  while 
a  partly  decayed  egg  will  show  a  dark 
blotch  in  it.  After  a  little  experience 
has  been  gained  by  comparisons,  the  user 
will  be  able  to  tell  to  a  nicety  just  the 
condition  of  any  egg  placed  in  the  tester. 
Contributed  by 

STANLEY  RADCLIFFE. 


Everlasting  Wrench  Handle 

A  wrench  handle  of  great  durability 
and  one  that  at  the  same  time  affords  a 
splendid  grip,  can  be  made  by  slipping  a 
series  of  leather  washers  of  gradually  in- 
creasing and  decreasing  diameter  over 
the  steel  stud  which  passes  through  the 
wrench  handle.  The  washers  may  be  cut 
roughly  to  size  from  a  strip  of  leather 
belting,  punched  with  the  correct  size  of 
hole  and  assembled  on  the  stud  before 
being  cut  to  the  finished  size.  A  coarse 
rasp  and  a  sharp  knife  will  enable  the 
worker  quickly  to  shape  up  the  handle 
as  desired.  If  the  washers  are  assembled 


Leather  Wajf>er<s 
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with  glue  before  being  drawn  up  with 
the  nut  at  the  end  of  the  stud,  the  handle 
will  be  far  more  substantial. 
Contributed  by 

HARRY  J.  MURPHY. 


was  not  possible  to  procure  new  zincs 
without  some  delay.     The  desired  result 


A  Simple  Hydrogen  Sulphide  Generator 

In  the  accompanying  illustration  is 
shown  a  suggestion  for  a  simple  EbS  gen- 
erator of  great  practical  value  in  the  lab- 
oratory. The  generator  may  be  de- 
scribed as  follows :  A  is  a  bottle  of  about 
y2  liter  capacity,  B  a  six-inch  test  tube 
with  a  hole  C  punctured  in  the  bottom 
by  means  of  a 
blow  pipe,  D  is 
ithe  acid  solu- 
tion, £  is  a 
thistle  or  fun- 
nel to  permit  of 
influx  or  efflux 
of  air,  F  and 
G  are  rubber 
stoppers  s  u  i  t- 
ably  bored  to 
receive  their 
respective  in- 
serts, and  H  is 
a  bent  delivery 
tube,  while  /  is 
a  pinch -cock. 
When  the 
pinch-cock  is  opened  the  weight  of  the 
acid  solution  pushes  part  of  it  up  and  into 
the  test  tube.  The  acid  then  reacts  with 
the  iron  sulphide  in  the  tube  and  ILS  is 
evolved.  If,  then,  the  pinch-cock  be 
closed,  a  pressure  due  to  the  gas  is 
formed  which  pushes  the  acid  solution 
out  of  the  tube.  The  excess  of  the  gas 
bubbles  up  through  the  acid  and  out 
through  E. 

Contributed  by 

FRANCIS  B.  COYLE. 


A  Method  of  Economizing  on  Battery 
Zincs 

The  contributor  was  recently  con- 
fronted with  the  problem  of  securing 
continued  service  from  a  carbon  cylinder 
battery  after  the  zinc  has  been  prac- 
tically exhausted  and  at  a  time  when  it 


was  obtained  by  cutting  off  the  eaten 
portion  of  the  old  zinc,  securing  a  length 
of  insulated  copper  wire  to  the  zinc, 
coating  the  union  with  a  liberal  amount 
of  wax  to  prevent  local  action  between 
zinc  and  copper  wire,  and  finally  immers- 
ing the  zinc  by  suspending  it  from  the 
wire.  This  plan  permits  of  the  use  of 
the  very  last  inch  of  zinc  and  it  proved 
to  be  a  very  practical  solution  of  the 
difficulty. 

Contributed  by 

EDWARD  M.  DAVIS. 


Self -Starting  Nuts 

A  nut  may  be  made  to  catch  its  thread 
quickly  and  easily  by  counterboring  the 
under  side  with  a  hole  as  large  as  the 
clearance  size  of  the  screw.  When  such 
a  nut  is 
placed  on  the 
screw,  the 
counter- 
bored  portion 
holds  it  in  the 
proper  position  to  catch  the  thread  with- 
out difficulty. 

If  a  nut,  such  as  a  knurl  on  a  binding 
post,  is  to  be  removed  from  its  screw 
frequently,  the  counterboring  should  be 
continued  until  there  are  but  two  full 
threads  left.  The  nut  may  then  be  in- 
stantly removed  and  replaced. 

Contributed  by 

CLARENCE  H.  ANDERSON. 


AIR  VALVE  PISTON  RING  CENTERING  DEVICE 

By  W.  G.  Astle 


Piston  rings  for  the  air  valves  of  lo- 
comotive air  compressors  are  made 
slightly  eccentric  and  cut  on  the  thin  side 
to  give  the  requisite  spring  to  cause  them 
to  form  a  good,  tight  joint.  The  piston 
rings  are  made  from  a  long  ring,  from 
which  a  large  number  may  be  cut.  The 
outside  of  the  stock  sleeve  is  turned  to  a 
diameter  larger  than  that  finally  required, 
and  then  the  sleeve  is  offset  the  required 
amount,  the  inside  being  bored  to  a  cor- 
respondingly larger  diameter  than  that 
of  the  final  inside  diameter  of  the  piston 
ring.  The  stock  sleeve  is  then  cut  to  form 
rings  of  the  necessary  thickness.  These 
rings  are  slotted  at  an  angle  of  45  de- 
gress to  form  the  spring  allowance, 
and  sprung 
together  at 
that  point.  In 
springing  the 
rings  together, 
the  varying  ra- 
dial thickness 
of  the  rings 
causes  them, 
when  com- 
pressed, to  as- 

s  u  m  e  a  final  

shape  that  is 

not  a  true  circle,  so  that  it  is  essential 
to  take  a  light,  final  cut  over  the  outer 
face  in  order  that  they  will  form  a  true 
fit  inside  the  cylinder. 

The  object  of  the  device  shown  here- 
with is  to  chuck  the  work  so  that  this 
final  truing-up  may  be  quickly  accom- 
plished. The  device  consists  of  a  main 
body,  with  a  shank  at  one  end  for  chuck- 


ing in  the  lathe,  and  a  threaded  shank 
at  the  other  end,  over  which  a  washer  for 
clamping  is  slipped  and  secured  in  posi- 
tion by  a  Y^  inch  nut.  Over  the  main 
body  of  the  device  there  is  a  closely  fit- 
ting collar,  the  inner  bore  of  which  at  the 
clamp  washer  end  is  tapered. 

The  operation  is  simple.  The  ring  to 
be  finished  is  placed  between  the  main 
body  and  the  clamp  washer,  which  is 
loosely  fitted  up  to  the  ring.  Over  the 
body  the  taper  collar  is  slipped  and 
forced  over  the  piston  ring,  compressing 
the  latter  and  at  the  same  time  centering 
it  with  regard  to  its  outside  diameter. 
When  compressed  to  the  limit  the  clamp- 
ing nut  is  tightened,  and  the  taper  collar 
slipped  off 
from  the  main 
body  which  is 
then  chucked 
in  the  lathe 
by  the  chuck 
shank,  and  the 
outside  of  the 
ring  trimmed 
down  to  a  true 
circle.  This 
tool  was  de- 
vised by  a  ma- 
chinist in  the  shops  of  the  Timiskaming 
and  Northern  Ontario  Railway.  Par- 
ticularly rapid  work  can  be  accomplished 
with  the  device,  and  it  will  produce  a 
ring  that  has  not  the  same  tendency  to 
leak  as  an  ordinary  ring  that  has  not 
been  re-turned  will  have. 

It  is  quite  possible  that  this  tool  can 
be  applied  to  other  purposes. 


Belt  from  Bicycle  Tire 

The  tread  of  a  bicycle  tire,  rA,  Fig.  I, 
makes  an  excellent  belt  for  use  on 
crowned  pulleys.  The  tire  is  to  be  cut 
through  the  center  as  shown  in  Fig.  2a 
and  if  the  length  is  correct,  the  belt 
needs  no  splicing.  Should  a  splice  be 
necessary  in  order  to  fit  the  belt  to  a 


certain  machine  and  its  driver,  the  joint 
may  be  made  either  as  shown  in  Fig.  2b 
or  as  shown  in  Fig.  3.  The  latter  is  pref- 
erable if  well  done.  Fig.  4  shows  how 
the  belt  rests  on  the  pulley. 

The  inside  of  the  tire,  B,  of  course, 
cannot  be  used  in  one  continuous  piece 
owing  to  the  presence  of  the  valve  and 
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the  weakness  of  the  tire  at  that  place  if 
the  valve  stem  is  removed. 

The  belt  should  always  be  removed 
from  the  pulleys  if  the  machine  is  to 
stand  idle  for  any  length  of  time  in  or- 
der that  stretching  may  be  avoided. 

Contributed  by 

F.  M.  D. 


Handle  for  Stepladder 

When  standing  on  the  top  step  of  a 
Stepladder  it  is  at  times  difficult  to  main- 
tain one's  equilibrium  and  the  device 


shown  in  the  illustration  is  intended  as 
an  aid  to  those  who  have  frequently  to 
make  use  of  a  ladder  in  this  fashion. 
The  device  is  merely  a  removable  handle 
projecting  upward  for  a  few  feet  in 
order  that  the  user  may  have  a  balanc- 
ing grip  upon  which  to  hold  when  stand- 
ing on  the  top  step. 
Contributed  by 

JACOB  LIEBMAN. 


Cotton  Waste  Holder 

In  a  manufacturing  plant  of  the  mid- 
dle west,  the  question  of  handling  and 
preserving  cotton  waste  has  received 
much  consid- 
eration. The 
waste  reach- 
es quite  an 
amount  in 
the  average 
large  shop, 
particularly  if 
a  good  grade 
is  used.  For 
this  reason  as 
well  as  from 
the  stand- 
point  of  a  fire 
risk,  the  pro- 
vision of  a 
suitable  r  e  - 
c  e  p  t  a  cle  at ' 
'every  machine  and  work-bench  is  quite 
justified. 

The  holder  shown  in  the  illustration 
is  readily  made  in  small  quantities  and, 
in  the  above-mentioned  plant,  its  design 
has  proven  of  great  value.  The  holder 
consists  of  three  pieces  of  tin  cut  to  the 
shape  and  size  indicated  and  soldered 
together. 

Contributed  by 

P.  W.  BLAIR. 


Polarity  Indicator 

In  the  illustration  is  shown  a  simple 
polarity  indicator  which  may  be  made  by 
any  electrical  workman  at  a  cost  of  a  few 
cents.  A  ^-inch  test  tube  is  filled  with  a 
25  per  cent,  solution  of  "phenolphtalein" 
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which  may  be  obtained  from  any  chemi- 
cal house.  The  cork  of  the  tube  is  fitted 
with  two  pieces  of  No.  18  copper  wire 

and  sealed  in 

place  with 
sealing  wax ; 
the  ends  of 
the  wires  pro- 
jecting down 
into  the  liquid 
for  a  fraction 
of  an  inch. 
To  use  the  in- 
strument, the 
poles  of  the 
circuit  are 
connected 
with  the  wires 
leading  to  the 
indicator  and 
immediately 
a  red  colora- 
tion forms  around  that  terminal,  which  is 
the  positive.  On  removing  the  current 
and  shaking  the  tube,  the  coloration  dis- 
appears and  the  indicator  is  ready  to  be 
used  again. 
Contributed  by 

SAMUEL  COHEN. 


To  Remove  Broken  Tap 

The  contributor  has  found  the  device 
shown  in  the  illustration  to  be  of  great 
value  when  a  tap  has 
been  broken  off  in- 
side a  valuable  piece 
of  work.  The  de- 
vice consists  essen- 
tially of  a  short 
length  of  cold  rolled 
steel  rod  into  the 
end  of  which  are  in- 
serted three  short 
pieces  of  steel  needle 
or  stiff  steel  wire. 
A  handle  facilitates 
turning  the  imple- 
ment. Obviously  the 
pieces  of  needle  are 
so  disposed  that  they 
will  fit  in  the  grooves 
of  the  broken  tap  in 
order  that  the  latter 
may  be  removed  by  applying  the  instru- 
ment and  turning  backward  very  care- 


fully. Should  the  tap  be  broken  off  in 
slate  or  some  soft  metal  the  support  for 
the  three  pins  may  be  of  hard  wood,  in 
which  case  it  is  a  simple  matter  to  make 
the  device  at  a  moment's  notice. 
Contributed  by 

V.  BAZIRJIAN. 


A  New  Method  of  Hanging  a  Shade 

In  the  illustration  may  be  seen  a  novel 
suggestion  for  hanging  a  window  shade. 


Blocks  of  wood,  B,  2l/2  inches  long,  one 
inch  wide  and  il/2  inches  thick  are  se- 
cured to  the  top  of  the  frame  of  the  up- 
per sash  on  either  side.  On  these  blocks, 
the  shade  brackets  are  secured.  The 
shade  should  be  of  a  width  that  will  fully 
cover  the  window  glass,  yet  fit  inside  of 
the  window  casings. 

The  top  window  may  be  pulled  down 
and  the  shade  will  come  with  it,  per- 
mitting a  free  passage  for  the  air  and 
at  the  same  time  preventing  the  unpleas- 
ant flapping  that  is  so  disastrous  to  a 
shade. 

Contributed  by 

T.  D.  TRICKEY. 


MAKING   A    WOODEN    CHECKER    BOARD 

By  Alfred  R.  Wagstaff 


The  following  article  describes  the 
making  of  a  checker  board  which,  when 
completed,  contains  82  pieces  of  wood 
and  is  a  beautiful  piece  of  furniture. 

The  best  effect  may  be  procured  by 
using  bird's-eye  maple  for  the  light 
squares,  and  mahogany  for  the  dark 
squares  and  outside  strips,  although 
the  board  can  be  made  of  light  and 
dark  gumwood  and  trimmed  with  black 
walnut. 

The  first  step  in  the  making  of  this 
checker  board  is  to  make  the  squares, 
eight  strips  of  wood  being  required, 
four  dark  and  four  light.  These  should 
be  planed  and  squared  so  as  to  measure 
%  inch  thick  and  il/2  inches  wide  and 
about  I2>4  inches  long.  Glue  them  to- 
gether as  shown  in  Fig.  3,  making  sure 
to  get  them  level. 

While  these  are  drying,  the  bottom 


can  be  made  so  that  no  time  may  be 
lost.  Secure  six  pieces  of  ^2-inch  pine 
about  18*4  inches  long  and  cut  these  3 
inches  wide.  Glue  and  clamp  them  se- 
curely so  that  they  will  not  buckle. 
Now  return  to  the  checker  squares  and 
mark  them  off  as  shown  by  the  dotted 
lines  in  Fig.  2.  Saw  along  these  lines 
and  plane  the  edges  so  as  to  fit  to- 
gether. Then  glue  them  together  as 
shown  in  Fig.  3,  turning  alternate  strips 
end  for  end. 

When  this  is  dry,  smooth  off  one 
side  and  mark  it  X.  Take  the  bottom 
and  smooth  off  one  side  and  fit  the  side 
of  the  checker  square  marked  X.  Glue 
this  square  exactly  in  the  middle  and 
clamp  securely. 

The  next  step  is  to  make  the  veneer 
strips.  These  are  cut  y&  inch  thick,  3 
inches  wide  and  about  18  inches  long. 


Fig.  1 
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Fig.  2 


Fig.  3 


Fit  them  on  the  base  and  glue,  thus 
forming  the  bottom  of  the  tray.    Now 


TO   SIFT  ASHES  WITHOUT  DUST 

During  the  winter  it  is  often  disagree- 
able to  go  outside  in  the  cold  to  sift 
ashes,  and  to  do  the  work  in  the  base- 


plane off  the  top  of  the  squares,  making 
them  about  ^4  inch  thick. 

Four  strips  of  mahogany  or  black 
walnut  are  cut  %  inch  thick,  y&  inch 
wide  and  about  12%  inches  long. 
These  are  fitted  and  glued  around  the 
checker  square  as  shown  in  Fig.  I.  Cut 
four  more  strips  of  the  same  kind  of 
wood  Y%  inch  thick,  1^4  inches  wide 
and  i8^4  inches  long.  These  are  fin- 
ished and  nailed  around  the  outside  of 
the  board,  thus  forming  a  trough.  Give 
the  board  a  good  sandpapering  with 
coarse  sandpaper  first,  and  then  fine. 

If  the  board  is  made  of  gumwood,  a 
coat  of  clear  filler  is  needed  to  bring 
out  the  distinction  between  the  dark 
and  light  squares  and  give  it  a  better 
finish.  Any  desired  finish  may  be 
used,  but  a  ground  coat  of  shellac,  well 
sandpapered  and  given  a  coat  of  clear 
varnish,  makes  a  very  fine  board. 


Celluloid  Containers 

The  contributor  has  found  celluloid  to 
be  a  very  useful  substance  in  the  con- 
struction of  small  battery  jars.  The 
sheet  stock  may  be  softened  by  immers- 
ing in  hot  water  and  bent  to  any  shape 
desired.  A  solution  of  scraped  cellu- 
loid in  alcohol  will  form  a  good  cement 
with  which  to  join  the  seams. 

Contributed  by        JAMES  RITCHIE. 


ment  ordinarily  results  in  a  cloud  of  dust 
that  seems  to  go  through  the  house.  A 
few  minutes'  work,  however,  will  suffice 
to  make  a  device  that  will  not  only  light- 
en the  labor  of  handling  the  sieve, 
but  will  at  the  same  time  prevent 
the  obnoxious  dust  from  floating 
through  the  atmosphere. 

To  make  the  device,  take  a  deep 
box — one  that  will  hold  a  week's 
accumulation  of  ashes,  if  possible. 
The  box  should  be  about  as  wide 
as  the  sieve.  Take  two  boards 
about  an  inch  square  in  section 
and  fasten  on  the  inside  of  the 
box  to  provide  a  track  on  which 
the  sieve  may  slide.  In  one  end 
of  the  box  cut  a  hole  through 
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which  the  handle  of  the  sieve  may  be  in- 
serted.    Hinge  a  cover  on  the  box  and 
the  device  is  completed. 
Contributed  by 

E.  TRABOLD. 


Handy  Lock 

The  illustration  offers  a  suggestion  for 
a  simple  but  effective  hasp,  or  fastening 
for  a  small  box.  The  fastening  is  made 
from  a  headless  nail  having  a  notch  near 
its  end  and  a  binding  post  of  the  spring 
clip  type.  The  latter  is  secured  to  the 


Jpring  battery  terminal > 


cover  of  the  box,  while  the  nail  is  driven 
into  the  side.    The  clip  engages  with  the 
notch  in  the  nail. 
Contributed  by 

J.  LlEBMAN. 


A  BLOWPIPE  BELLOWS 

By  Fred.  A.  Berger 


A  serviceable,  easily  constructed  and, 
withal,  cheap  bellows  for  a  blowpipe  is 
shown  in  the  illustration.  The  essential 
features  are  two  tin  cans,  one  serving  as 
the  container  for  the  air,  while  the  other 
forms  the  pump  cylinder. 

The  construction  of  the  latter  will  first 
be  considered.  The  can  is  of  the  ordi- 
nary type  in  which  vegetables  are  packed. 
The  top  is  re- 
moved by  melt- 
ing the  solder, 
after  which  the 
inside  is  cleaned 
of  any  project- 
ing bits  of  sol- 
der along  the 
seam.  A  ^ 
inch  hole  is 
then  drilled  in 
the  wall  near 
the  bottom  for 
the  outlet 
valve. 

The  piston  is 
composed  of 
two  wooden 
discs  and  a  leather  washer.  The  smaller 
disc  is  permanently  fastened  to  the  pis- 
ton rod  which  may  be  a  long  bolt.  The 
larger  disc  is  drilled  with  several  holes 
for  the  air  inlet,  after  which  it  is  placed 
on  the  piston  rod  with  a  sliding  fit.  Be- 
tween the  two  discs  is  placed  the  leather 


Check 


washer  which  should  be  of  about  the 
same  diameter  as  the  smaller  disc.  The 
larger  disc  is  wound  with  oiled  string  to 
form  a  packing  around  its  periphery  and 
the  piston  is  complete.  The  reader  will 
see  that  this  piston  incorporates  a  check 
valve;  when  the  piston  makes  its  down 
stroke,  the  two  wooden  discs  are  pressed 
together  and  the  leather  washer  seals  the 
holes  in  the 
larger  disc, 
while  on  the  up 
stroke  the  discs 
are  separated 
and  the  air 
passes  through 
the  openings. 

The  outlet 
valve  is  merely 
a  washer  fast- 
ened to  the  end 
of  a  long  rod 
that  passes 
through  a  tube 
leading  from 
the  pump  to 
the  container. 
A  coiled  spring  holds  the  valve  in  a 
closed  position  on  the  upstroke  of  the 
pump. 

The  framework  and  the  method  of 
actuating  the  piston  are  clearly  shown  in 
the  illustration.  The  stirrup  enables  the 
operator  to  pump  fcy  foot  power,  leaving 
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his  hands  free  to  handle  the  blowpipe,     become  to  great.    The  connection  for  the 
The  container  for  the  air  is  a  large  tin      supply  piping  is  not  shown  in  the  sketch, 


can  with  its  tin  top  removed  and  a  piece 
of  thin  elastic  rubber  substituted.    A  net 


but  it  may  be  made  by  boring  a  hole  in 
the  air  container  and  soldering  in  place  a 


placed  over  the  top  will  prevent  the  rub-     piece  of  brass  or  copper  tubing.    To  the 
ber  from  breaking  should  the  pressure     latter  is  attached  the  rubber  tubing. 


An  Automatic  Horse  Feeder 

Anyone  who  has  had  to  get  up  at  an 
unearthly  hour  and  give  Dobbin  his 
breakfast  will  appreciate  the  following 
suggestion. 

The  first  step  is  to  fasten  a  small  spool 
to  the  alarm  wind  of  an  alarm  clock. 
This  may  be  accomplished  in  several 
ways,  but  preferably  by  sawing  a  slot  in 


one  end  and  pressing  it  into  place.  The 
clock  should  now  be  securely  braced  on  a 
conveniently  arranged  shelf,  either  with 
wire  or  by  means  of  a  small  leather  strap. 
Next,  procure  an  empty  cracker  box  or 
other  suitable  box  and  mount  it  upside 
down  so  that  the  lid  swings  freely  on  a 
pair  of  small  hinges.  Normally  the  lid 
is  kept  in  place  by  a  pin  or  trigger  con- 
nected to  the  spool  on  the  clock  by  a 
stout  cord  in  such  a  manner  that  the 
spool  will  wind  up  the  cord  and  release 
the  grain.  If  convenient  it  would  be 
to  advantage  to  place  the  entire  apparatus 
on  the  outside  wall  of  the  stall  and  cut 
a  hole  through  just  above  the  feed  box 
in  the  manger,  allowing  the  grain  to  drop 
out  of  the  box  into  a  spout  conveying  it 
to  the  horse.  As  the  feed  is  released  the 
alarm  also  sounds,  and  it  does  not  take 
the  animal  long  to  learn  its  meaning. 
Contributed  by 

AUGUSTUS  SAULTIS. 


A  Handy  Cabinet 

The  accompanying  illustration  shows 
a  convenient  way  of  keeping  small  sup- 
plies, such  as  rivets,  brads,  screws  and 
tacks  in  proper  order.  The  cabinet  can 
be  made  at  a  small  expense  and  it  will 
be  found  to  amply  repay  for  itself  in  a 
short  time  by  its  convenience  and  time- 
saving  qualities. 

When  the  cabinet  is 
made  according  to  direc- 
tions, the  boxes  can  be 
tilted  at  an  angle  of  45 
degrees  without  over- 
balancing. This  feature 
makes  it  easy  to  see  into 
the  boxes  and  get  out 
the  desired  articles.  The 
boxes  can  also  be  tilted 
over  entirely  when  one 
wishes  to  clean  them  or 
empty  their  contents 
into  another  box.  With 
a  cabinet  of  this  kind  there  is  no  oppor- 
tunity of  mixing  articles  by  having  one 
box  spill  into  another. 

The  cabinet  is  made  preferably  of  cy- 
press and  measures  four  feet  high,  two 
feet  wide  (inside  measurement),  and  six 
to  eight  inches  deep.  The  receptacles  can 
be  made  of  common  tin  cans,  the  size 
of  which  may  vary,  although  efforts 
should  be  made  to  secure  cans  of  about 
2^4  inches  in  diameter.  The  cans  are 
cut  afterward  to  two  inches  in  height. 

When  the  cans  have  been  cut  to  the 
desired  size,  they  are  mounted  on  a  base 
as  shown  in  the  sketch.  The  base  can 
be  made  of  No.  26  gauge  galvanized  iron 
cut  to  the  size  shown  and  bent  at 
right  angles  at  the  places  indicated  by 
the  dotted  lines.  When  the  base  is  fin- 
ished it  should  be  four  inches  long,  a 
little  less  than  three  inches  wide  and 
provided  with  a  flange  on  each  side  one- 
half  inch  wide.  The  hole  for  riveting 
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should  be  one  inch  from 
one  end. 

The  cans  are  fastened 
to  the  center  of  the  base 
either  by  riveting  or  sol- 
dering. Eight  of  these 
cans  may  be  mounted  in 
a  row  on  a  one-quarter 
inch  rod  that  has  been 
threaded  at  both  ends  so 
that  it  can  be  held  in  place 
by  nuts.  A  small  washer 
should  be  placed  between 
each  base  on  the  rod  in 
order  to  keep  the  cans 
from  interfering  with 
each  other. 

The  boxes  are  held  in 
their  normal  position  by 
gravity,  a  cleat  being 
nailed  to  the  back  of  the 
cabinet  for  one  end  of  the 
base  to  rest  on.  In  placing 
the  rods  care  should  be 
taken  to  see  that  at  least 
two  inches  is  allowed  be- 
tween each  so  that  the  ad- 
jacent rows  do  not  inter- 
fere with  each  other. 

The  cabinet  made  by 
the  writer  contained  48 
boxes,  while  at  the  bot- 
tom there  were  placed 
two  shelves  for  keeping  a 
surplus  supply  of  the  articles. 

Contributed  by 

J.    C.   LUNDHOLM. 


To  Cut  Aluminum 

Special  parts  of  sheet  aluminum  may 
easily  be  cut  to  any  desired  shape  by 
means  of  what  is  known  as  a  pattern 
maker's  saw  which  is  similar  to  a  hand 
fret  saw  only  larger  and  with  very  coarse 
teeth.  The  addition  of  kerosene  oil  in 
liberal  quantities  will  greatly  assist  in 
the  operation.  This  suggestion  will  be 
found  of  value  to  the  experimenter  who 
has  tried  to  worry  out  the  disc  of  a 
rotary  spark  gap  from  a  piece  of  alu- 
minum which,  despite  its  softness,  is  at 
times  a  most  difficult  metal  to  work. 

Contributed  by 

JAMES  RITCHIE. 


Electric  Flashlight  Ignition 

When  one  desires  to  form  one  of  a 
group  to  be  photographed  by  flashlight 
and  there  is  perhaps  no  assistant  to  ignite 
the  flash,  the  suggestion  offered  herewith 
will  afford  a  solution  of  the  difficulty. 
The  plan  is  to  arrange  the  flash  sheet  and 
camera  in  the  usual  way  and  to  ignite 
the  flash  by  means  of  an  electric  spark 
produced  on  the  pressure  of  the  key.  The 
necessary  electrical  equipment  consists 
merely  of  a  small  spark  coil,  a  key  or 
button,  a  suitable  battery  and  a  few  feet 
of  wire.  The  circuit  is  arranged  as  shown 
in  the  illustration,  the  terminals  of  the 
coil  secondary  being  connected  with  the 
igniter.  The  latter  consists  of  an  empty 
.22  caliber  cartridge.  One  wire  is  fas- 
tened to  the  base  of  the  cartridge,  while 
the  other  is  held  with  its  tip  projecting 
just  inside  the  shell,  but  without  touching 
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Flashlight  Paper 

catrfdge 


Spar*  Coil 


the  latter.  The  flash  sheet  is  placed  with 
one  corner  resting  in  the  cartridge  and 
a  few  grains  of  gunpowder  are  placed  in 
the  latter.  A  pressure  of  the  key,  closing 
the  circuit,  ignites  the  powder,  and  the 
flame  sets  fire  to  the  flash  sheet.  The 
camera  shutter  is,  of  course,  open  when 
the  key  is  pressed. 
Contributed  by 

FRANK  A.  HATFIELD. 


German  silver  resistance  wire,  heats  the 
aluminum  rod  which  expands  and  raises 
the  brass  contact  arm,  breaking  the  cir- 
cuit at  W  and  darkening  the  sign.  This 
cuts  off  the  current  through  the  resistance 
wire,  allows  the  alluminum  rod  to  cool 
and  contract,  thus  pulling  down  the  con- 
tact arm  and  closing  the  circuit  at  W, 
thereby  illuminating  the  sign. 

The  length  of  time  the  sign  is  dark 
or  is  illuminated  is  regulated  by  screw  R. 

Contributed  by 

F.  B.  HAYS. 


SWEDISH 
HORN 


STEEL    ELECTRIC 
DIAPHRAGMS 


Simple  Electric  Sign  Flasher 

The  accompanying  sketch  shows  a 
simple  and  inexpensive  electric  sign- 
flashing  device  which  the  writer  made 
several  years  ago  for  a  small  electric  sign 
and  which  gave  entire  satisfaction.  Its 
construction  is  obvious  from  the  drawing. 
The  operation  of  the  electric  sign  is  as 
follows :  When  the  sign  lights  are 
turned  on,  the  current  passes  through  the 


•Brass  contact  arm 


JIuminumRod 
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It  is  often  necessary  in  the  course  of 
experimental  or  repair  work  on  electric 
horns  to  procure  a  diaphragm  of  spe- 
cial size  or  thickness  in  order  to  com- 
plete the  horn.  The  price  charged  for 
new  standard  diaphragms  is  usually 
rather  high  and  as  a  rule  they  will  only 
fit  one  make  and  style  of  horn.  In  ex- 
perimental work  where  the  body  of  the 
horn  is  usually  constructed  out  of  ma- 
terial at  hand,  it  rarely  happens  that 
any  suitable  diaphragm  can  be  pur- 
chased ready  made  which  will  answer 
the  requirements.  It  is  therefore  the 
purpose  of  this  article  to  give  a  few 
hints  on  the  construction  of  horn  dia- 
phragms in  general. 

The  very  best  material 
from  which  to  make  the 
diaphragm  is  blue  Swe- 
dish sheet  steel.  This 
steel  is  very  tough  and 
springy  and  is  used  by 
practically  all  of  the  high 
class  horn  makers.  The 
only  objection  to  its  use 
by  the  amateur  is  that  it 
is  so  much  harder  than 
all  ordinary  tools  that  it 
is  very  difficult  to  work. 
However,  the  author  had 
no  trouble  in  making 
good  diaphragms  by  the 
method  described  here- 
with. In  purchasing  this 
steel,  which  can  be 
bought  only  at  a  few  up- 
to-date  steel  houses,  the 
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first  thing  to  consider  is  the  gauge. 
Sheets  one-fiftieth  of  an  inch  in  thick- 
ness are  heavy  enough  to  make  a  good, 
substantial  five  -  inch  diaphragm.  The 
correct  thickness  to  use  varies  somewhat 
on  different  classes  of  horns;  for  in- 
stance, a  mechanical  horn  requires  a 
somewhat  heavier  diaphragm  than  an 
electrical  horn.  It  is  therefore  advisable 
to  buy  two  or  three  different  gauges  of 
steel  to  experiment  with.  Although  the 
cost  of  this  steel  is  about  eighty  cents  a 
pound,  five-inch  diaphragms  can  be  made 
at  a  cost  of  about  three  for  ten  cents. 

When  the  proper  material  is  at  hand, 
it  is  next  necessary  to  cut  it  into  cir- 
cular disks  which  can  best  be  done  with 
a  good  pair  of  curved  tin  snips.  Great 
care  should  be  taken  not  to  bend  the 
diaphragm  as  it  is  almost  impossible 
to  straighten  it  after  cutting,  but  with 
a  good  pair  of  snips  there  is  no  need 
of  bending  it  in  the  first  place. 

When  the  diaphragm  is  completely 
cut  it  is  often  necessary  to  make  one  or 
more  holes  in  it,  but  as  the  steel  is  so 
hard  it  cannot  be  drilled  even  with  a 
special  high  speed  drill,  so  the  best  way 
to  make  the  required  holes  is  to  punch 
them.  This  can  be  done  by  riv.eting 
together  two  flat  pieces  of  strap  steel 
or  iron,  measuring  about  an  inch  wide 
by  one-eighth  thick  by  several  inches 
long,  in  such  a  manner  that  the  dia- 


phragm can  be  inserted  between  their 
flat  surfaces.  The  next  step  is  to  drill 
a  hole  of  the  desired  size  through  both 
pieces  somewhere  near  their  center. 
The  diaphragm  is  theki  inserted  be- 
tween the  two  pieces  and  shifted  about 
until  a  mark  showing  the  location  of 
the  hole  to  be  appears  in  the  center  of 
the  hole  drilled  in  the  pieces  of  strap 
iron.  A  hard  steel  pin  about  one-thou- 
sandth of  an  inch  less  in  diameter  than 
the  hole  is  used  to  cut  the  hole  in  the 
diaphragm ;  this  being  accomplished  by 
placing  the  pin  in  the  guiding  hole  in 
the  strap  iron,  and  giving  it  a  quick 
sharp  blow  with  a  hammer.  By  the 
use  of  the  above  method  and  a  little 
care,  a  very  good  diaphragm  can  be 
constructed  by  anyone  at  a  fraction  of 
the  cost  of  a  new  one. 

The  pitch  of  the  note  produced  by  the 
horn  is  dependent  upon  the  relative 
thickness  of  the  diaphragm  as  compared 
with  its  diameter.  The  thicker  the  metal, 
the  higher  the  pitch;  or,  with  a  given 
thickness  of  metal,  the  smaller  the  di- 
ameter of  the  diaphragm,  the  higher  the 
pitch  produced.  With  the  stiffer  dia- 
phragms, however,  the  horn  is  rather 
more  likely  to  become  inoperative 
through  sticking  of  the  diaphragm  and 
this  should  be  taken  into  consideration 
when  the  tendency  toward  a  high  tone  is 
observed. 


A  BOILER  ROOM  LOAD   INDICATOR 

Matthews 


By  F.  G. 

The  central  station  company  that  op- 
erates in  Philadelphia  has  installed  in 
the  boiler  rooms  of  certain  of  its  plants 
indicators  whereby  the  boiler  attendants 
are  advised  graphically  of  the  kilowatt 
load  on  the  station  at  different  periods  of 
the  day  so  that  they  can  handle  their  fires 
accordingly.  The  arrangement  com- 
prises merely  three  voltmeters:  one  in 
each  boiler-room  and  one  at  the  switch- 
board operator's  desk,  all  of  which  are 
so  interconnected  with  a  source  of  cur- 
rent and  a  resistance  that  the  switchboard 
operator  can  vary  the  indications  of  the 
voltmeters  simultaneously  and  at  will. 
All  of  the  voltmeters  have  scales  which 
have  been  altered  to  read  kilowatt  load 
rather  than  volts.  When  the  operator 


desires  to  telegraph  the  fact  that  a  change 
in  load  has  occurred  he  adjusts  the  re- 
sistance until  the  pilot  instrument  in 
front  of  him  reads  the  number  of  kilo- 
watts load  then  on  the  station.  At  this 
moment  the  other  two  instruments  in  the 
boiler  rooms  will  indicate  the  same  read- 
ing because  of  their  being  interconnected 
with  and  having  the  same  calibration  as 
the  pilot  instrument. 

One  of  the  boiler  room  indicators  is 
shown  in  sketch.  The  circuit  showing 
how  the  ^indicators  are  connected  and 
operated  is  also  shown. 

It  is  of  material  assistance  in  the  eco- 
nomical handling  of  a  boiler  plant  if  the 
stokers  or  firemen  know  the  load  that  the 
plant  is  carrying.  For  example,  if  the 


522 


THE     WORLD'S    ADVANCE 


stokers  see  by  the  indicator  that  the  load 
is  rapidly  increasing — as  it  sometimes 
does  when  a  period  of  darkness  due  to 
a  storm  ensues,  or  when  it  becomes  sud- 
denly dark  in  the  evening — it  is  obvious 
that  more  boilers  must  be  put  into  serv- 
ice, or  that  those  which  are  in  service 
must  be  pushed  to  their  maximum  ca- 
pacities. 

Again,  if  the  fire-room  foreman  sees 
from  the  position  of  the  indicator  needle 
that  the  load  on  the  plant  is  decreasing, 
he  immediately  knows  that  he  must  cease 
heavy  firing  and  that  possibly  some  of 
the  boilers  should  be  cut  out  of  serv- 
ice. 

The  arrangement  as  used  by  the  Phil- 
adelphia company  is  not  automatic,  but 
is  operated  by  the  switchboard  operator. 
In  other  words,  the  system  of  wiring  the 
electrical  instruments  is  merely  an  ar- 
rangement for  transmitting  a  graphic 
message  from  the  switchboard  opera- 
tor's gallery  to  the  boiler  room.  The 
indicators  used  in  the  boiler  room 
were  made  from  Weston,  D.  C,  sta- 
tion voltmeters,  altered  into  the  form 
shown  in  the  sketch.  The  length  of  the 
pointer  was  in- 
creased from  the 
usual  3  inches  to  16 
inches,  so  that  the 
arrow  end  of  the 
pointer  would  swing 
over  a  long  scale 
that  would  be  visible 
from  any  portion  of 
the  boiler  room. 
This  extension  to 
the  pointer  was  con- 
structed somewhat 
in  the  form  of  a 
truss  so  that  it 
would  have  maxi- 
mum strength  with 
minimum  weight. 
The  only  portion  of 
the  original  Weston 
meter  that  was  retained  was  the  move- 
ment, magnet  and  back  board. 

The  scale  of  each  indicator  was  di- 
vided into  eight  main  divisions,  and  each 
one  of  these  main  divisions  was  divided 
into  tenths.  Assuming  that  each  main 
division  represents  10,000  kilowatts,  the 
full  scale  deflection  of  the  instrument 


would  represent  a  load  of  80,000  kilo- 
watts on  the  station.  Each  subdivision 
represents  a  load  of  1,000  kilowatts.  The 
glass-front  case  enclosing  each  boiler 
room  indicator  was  made  2  ft.  9  in.  wide 
and  2  ft.  6  in.  high. 

The  switchboard  operator  has  in  front 
of  him  a  standard  round-type  direct-cur- 
rent voltmeter,  which  is  indicated  in  the 
circuit,  that  has  its  scale  divided  from 
o  to  80,  and  has  subdivisions,  each  one 
of  which  represents  1,000  kilowatts. 

The  resistance,  whereby  the  current 
through,  or  the  voltage  impressed  on, 
the  voltmeters  is  changed,  consists  of 
enameled  wire  wound  on  a  spool. 

A  movable  contactor  is  arranged  to 
slide  over  the  convolutions  of  this  wire 
along  a  groove  where  the  enamel  has 
been  removed.  Thereby  the  contactor 
makes  contact  with  the  resistance  wire. 
Electricity  for  the  operation  of  the  ar- 
rangement is  furnished  by  a  25o-volt 
storage  battery  used  in  connection  with 
the  exciter  system. 

It  is  obvious  from  studying  the  sketch 
that  the   switchboard   operator  can,   by 
moving  the  adjusting  handle  A   back- 
wards or  forwards, 
so  regulate  the  volt- 
age   impressed    on 
the  three  meters  I, 
2  and  3,   that  the 
three  meters  can  be 
made  to  indicate 
simultaneously  any 
value  between  o  and  80,000. 

When  the  load  on  the  station 
is  reasonably  steady  the  switch- 
board operator  moves  the  adjust- 
ing handle  occasionally  so  that 
the  three  indicators  will  show  the 
load.  However,  at  times  when 
the  load  is  changing  rapidly,  or 
during  the  period  of  peak  load, 
the  operator  shifts  the  handle 
every  few  minutes,  so  that  the 
fire-room  force  will  always  be 
conversant  with  the  kilowatt  load  that 
the  station  is  pulling. 


If  you  have  an  idea  for  this  depart- 
ment, why  not  send  it  in?  All  contribu- 
tions are  paid  for  at  space  rates,  with 
a  minimum  of  $1.00  per  idea. 


AN  ELECTRIC  ALARM  CLOCK 

By  G.  M.  Heinroth 


An  alarm  clock  of  pleasing  design  and 
presenting  the  important  feature  of  a 
continuous  ring  after  it  has  been  started, 
is  described  in  this  article.  The  clock 
may  be  made  by  any  handy  man  with 
simple  tools,  and  its  usefulness  amply 
repays  the  small  expenditure  of  money 
for  materials  and  the  time  involved  in 
the  construction. 

In  operation,  the  device  is  merely  an 
ordinary  alarm  clock  so  combined  with 
an  electric  circuit  and  bell  in  a  suitable 


nicely  finished.  The  dimensions  are,  of 
course,  given  only  as  suggestions  since 
the  individual  builder  will  naturally  have 
to  make  his  case  of  a  size  to  conform 
with  the  size  and  shape  of  the  clock  he 
intends  using. 

For  the  front  of  the  case  the  builder 
should  select  a  good,  straight-grained 
piece.  The  bottom  edge  is  worked  out  as 
shown  in  the  drawing.  The  face  of  the 
board  may  be  smoothed  up  with  sand- 
paper, the  right  and  left  hand  edges 
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frame  or  case  that  the  winding  key  of 
the  alarm  clock  closes  a  switch  when  the 
clock  "goes  off"  and  thus  completes  the 
circuit  through  battery  and  bell,  making 
it  necessary  for  one  to  arise  and  turn  off 
the  current  in  order  to  stop  the  bell  from 
ringing. 

The  clock  movement  is  prepared  for 
fitting  into  the  wooden  case  by  removing 
the  gong  and  its  supporting  rod,  laying 
aside  the  latter  for  future  reference.  The 
appended  illustrations  will  show  the 
reader  how  the  clock  is  fitted  into  the 
wooden  case  which  is  made  of  oak  and 


Back  Door 


mitered  to  form  a  good  joint  with  the 
end  pieces,  and  the  hole  cut  for  the  face 
of  the  clock.  This  hole  is  best  cut  with 
a  scroll  or  jig  saw  and  for  the  sake  of 
appearances  it  should  be  a  good  fit  for 
the  clock. 

The  end  pieces  may  next  be  worked 
out  and  mitered  to  fit  the  front  board. 
These  pieces  should  be  cut  accurately  to 
the  same  height  as  the  front.  In  mark- 
ing and  cutting  the  end  pieces,  care 
should  be  taken  to  make  sure  that  there 
is  a  right  and  a  left  side.  Before  fasten- 
ing the  ends  to  the  front  piece,  the  top 
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and  bottom  should  be  prepared  as  the 
mitered  joint  is  not  so  strong  as  to  per- 
mit of  very  much  handling.  In  assem- 
bling the  case,  good  glue  should  be  used, 
and,  supplementing  this,  slender  finishing 
nails  may  be  sparingly  used  in  the  mi- 
tered corners. 

The  clock  is  supported  within  the  case 
by  means  of  the  angle  irons  shown  in 
detail  at  D  and  in  use  by  the  dotted  lines 
in  the  side  elevation  drawing  of  the  com- 
pleted clock.  In  locating  the  clock  in  the 
case,  care  should  be  taken  to  see  that  the 
face  projects  about  l/%  inch  uniformly 
all  around. 

The  attention  is  next  directed  to  the 
partitions  which  separate  the  battery 
compartments  from  the  clock  chamber, 
and  to  the  piece  that  fits  over  the  rear 
of  the  clock  between  the  two  partitions. 
The  two  partitions  are  fastened  to  the 
backing  piece  and  the  whole  then  secured 
in  place  with  screws  in  order  that  the 
clock  may  be  removed  for  repairs  should 
such  be  necessary  at  any  future  time.  A 
hole  is  drilled  through  each  partition 
near  the  top  for  the  wire  connecting  the 
two  battery  cells  to  pass  through. 

The  covering  for  the  rear  of  the  case  is 
in  the  form  of  a  door  built  up  of  four 
separate  pieces.  The  sides  are  just  wide 
enough  to  cover  the  battery  compartments 
and  about  three  inches  less  in  height  than 
the  case.  The  difference  in  height  is 
made  up  by  a  il/2  inch  strip  across  the 
top  and  bottom,  leaving  the  center  of  the 
clock  part  uncovered.  The  cover  is 
hinged  to  the  case  at  the  bottom. 

The  electric  bell  is  fastened  to  one  side 
of  the  opening  on  the  cover  and  a  wire 
connects  one  terminal  of  the  bell  to  one 
hinge.  The  other  terminal  is  connected 
to  the  switch  and  contact  device  which 
receives  attention  next.  This  device  con- 
sists of  two  pieces  of  copper,  brass  or 
tin  cut  to  the  shape  shown  at  B  and  bent 
in  the  form  of  half  circles  which  are 
fastened  to  the  piece  of  wood  that  closes 
up  the  opening  left  in  back  of  the  clock. 
At  the  termination  of  each  copper  piece, 
a  small  block  of  wood  or  fibre  cut  as 
shown  at  A  is  secured  to  provide  the  in- 
sulating segment  on  which  the  contact 
maker  may  rest  when  the  device  is  set. 


The  contact  maker  is  shown  at  C  and  the 
reader  will  note  that  it  consists  of  a  piece 
of  metal  bent  up  into  the  form  of  a 
trough  which  is  to  fit  over  the  winding 
key  of  the  clock.  A  stud  is  securely 
fastened  to  the  trough  and  made  to  pass 
through  a  hole  in  the  wooden  backing 
piece,  where  it  is  held  by  means  of  the 
coiled  spring  and  nut.  The  contact  maker 
should  turn  without  undue  friction,  but 
at  the  same  time  it  should  make  a  firm 
contact  with  the  copper  strips  when 
turned  off  the  insulating  blocks.  The 
switch  is  merely  a  short  strip  of  metal 
bent  up  as  shown  at  E,  pivoted  at  one 
end  and  making  contact  with  the  head  of 
a  screw  that  terminates  in  a  soldered 
joint  on  one  of  the  copper  strips.  The 
second  strip  is  connected  to  the  hinge  on 
the  right  hand  side.  The  remainder  of 
the  connections  are  shown  clearly  in  the 
drawing  of  the  back  of  the  case  with 
cover  removed. 

It  is  understood  that  the  height  of  the 
contact  strips,  the  insulating  blocks  and 
the  sides  of  the  trough  or  contact  maker 
are  necessarily  dependent  upon  the  size 
of  the  clock  movement.  The  idea  is  to 
have  all  dimensions  of  such  a  value  that 
the  trough  will  fit  over  the  winding  key 
when  the  device  is  set.  When  the  alarm 
rings,  however,  the  trough  should  slip 
into  the  depression  in  the  contact  strips, 
releasing  the  key  in  order  that  the  latter 
may  continue  in  its  revolution  without 
again  bringing  the  contact  maker  into  the 
insulated  position. 

The  operation  of  the  device  is  obvi- 
ous. By  letting  down  the  back  on  its 
hinges,  the  clock  is  exposed  for  winding 
and  setting  and  in  replacing  the  back,  it 
is  only  necessary  to  see  that  the  contact 
maker  is  in  a  vertical  position  and  rest- 
ing on  its  insulators  while  the  alarm  key 
is  in  a  similar  position  in  order  that  it 
may  enter  the  trough  when  the  cover  is 
closed. 


Increasing  use  of  the  national  forests 
by  local  farmers  and  settlers  to  supply 
their  needs  for  timber  is  shown  in  the 
fact  that  small  timber  sales  on  the  for- 
ests numbered  8,298  in  1914,  against 
6,182  the  previous  year. 


A  CRAFTSMAN  LIBRARY  TABLE 

Describing  the  Construction  of  an  Attractive  Library  Table,  and  Dis- 
cussing Oak  as  a  Cabinet  Wood. 
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Illustrations  from  drawings  made  by  the  author. 


HpHERE  is  no  other  article  of  furni- 
A  ture  that  appeals  as  strongly  to  the 
major  of  Home  Craftsmen  as  a  library 
table.  One  reason  for  this,  perhaps,  is 
the  exorbitant  price  asked  by  dealers  for 
such  tables  of  good  design  and  construc- 
tion— $25.00  being  the  lowest,  generally, 
of  quarter-sawed  oak.  If  the  craftsman 
purchases  carefully,  he  should  be  able  to 
obtain  the  lumber  and  materials  for  the 
same  table  for  $7.50  or  $8.00,  while  the 
joy  derived  from  the  creation  of  such  a 
piece  will  surely  make  it  a  worthy  project 
for  his  endeavor. 

As  hinted  above,  quarter-sawed  oak  is 
the  best  wood  to  use,  beyond  a  doubt,  as 
its  beauty  of  grain  and  markings  when 
properly  finished  places  it  in  a  class  by  it- 
self. It  is  altogether  fitting,  then,  that 
we  give  this  peer  of  American  hard- 
woods a  few  words  of  discussion  at  this 
point. 

There  are  over  fifty  distinct  varieties 
of  oaks  in  this  country,  which  are  rough- 
ly divided  into  two  groups — the  white 
and  the  red.  Generally  speaking,  the 
white  oak  trees  may  be  distinguished  by 
their  acorns,  which  ripen  in  one  season, 
and  their  leaves,  which  have  well  round- 


ed lobes.  The  acorns  of  the  red  oaks 
ripen  in  two  years,  and  their  leaves  have 
sharp  points,  while  the  fingers  of  the 
leaves  are  indented  again  with  smaller 
teeth.  Hence,  a  study  of  the  trees  will 
enable  one  to  readily  distinguish  between 
the  two  groups.  But  this  does  not  assist 
much  in  deciding  which  is  which  when 
it  comes  to  the  cut  lumber — and  it  is  here 
that  the  craftsman  finds  his  interest  cen- 
tered. 

About  the  only  way  in  which  the  lum- 
ber of  the  two  classes  can  be  distin- 
guished is  by  a  careful  study  of  the  end 
grain.  In  Fig.  i,  at  A,  we  see  the  end 
of  a  cut  log  with  the  names  of  the  most 
important  parts.  From  the  center,  called 
the  pith,  we  see  lines  radiating  toward 
the  edges.  These  lines  are  known  as 
medulary,  or  pith,  rays,  and  cause  the 
"flake"  to  appear  on  the  surface  of  a 
board  when  it  is  quarter-sawed.  Parallel 
to  the  bark  we  notice  a  series  of  rings, 
known  as  annual  rings,  running  around 
the  log.  One  of  these  rings  is  formed 
each  year,  and  it  is  by  means  of  them 
that  the  woods  may  be  distinguished  ac- 
curately. A  careful  study  of  Fig.  2, 
which  is  a  greatly  enlarged  section  of  the 
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Fig.  1.— The  Structure  and  Methods  of  Sawing  Oak 
for  Furniture  Making. 

two  woods,  shows  each  ring  to  be  divided 
into  two  parts — large  pored  wood,  or 
spring  wood,  and  close  pored  wood, 
known  as  summer  wood.  This  means 
that  in  the  spring  when  the  sap  is  flow- 
ing rapidly,  the  pores  formed  are  large 
and  open,  but  in  the  summer  and  fall, 
when  the  growth  is  much  slower,  the 
pores  are  smaller  and  closer  together. 
Now  these  small  pores,  in  the  white  oaks, 
are  so  numerous  and  closely  packed  to- 
gether that  it  is  almost  impossible  to 
count  them,  while  in  the  red  oaks  they 
are  few  in  number  and  are  easily  counted. 
Hence,  by  a  study  of  the  woods,  they 
may  be  distinguished.  Of  course,  you 
will  not  be  able  to  note  these  pores  with 
the  naked  eye,  so  some  sort  of  a  micro- 
scope will  be  necessary.  One  of  the 
small  pocket  magnifiers,  which  can  be 


purchased  at  a  reasonable  cost,  will  suf- 
fice, and,  together  with  a  very  sharp 
knife  or  chisel  with  which  to  pare  the 
wood  so  that  the  fibers  are  not  broken, 
will  comprise  the  necessary  equipment 
for  studying  the  wood. 

While  this  microscopic  method  is  the 
surest  way  of  determining  various  kinds 
of  wood,  lumber  men  almost  universally 
group  light  colored  oaks  that  work  like 
true  white  oak,  and  call  them  white  oak, 
while  all  other  oaks  are  placed  in  the  red 
oak  group.  Color,  then,  is  one  of  the 
marks  of  distinction,  but  this  cannot  be 
relied  upon,  as  the  sap  wood  of  some  of 
the  red  oaks  is  lighter  than  the  heart 
wood  of  the  white.  The  red,  as  a  gen- 
eral rule,  is  more  elastic,  but  it  is  not 
as  heavy  or  as  hard  as  the  white, 
which  characteristics  assist  greatly  in  dis- 
tinguishing between  the  groups. 

For  cabinet  making,  the  red  oak  is 
easier  to  work  than  the  white,  but  has  a 
coarser  grain  and  is  more  liable  to  shrink 
and  warp  —  hence  white  oak  is  recom- 
mended for  all  furniture  building. 

Referring  again  to  Fig.  I,  we  find  at  B 
one  method  of  sawing  up  a  log  so  as  to 
produce  plain  sawed  lumber  —  the  black 
portions  of  the  drawing  representing 
waste.  At  C  is  illustrated  a  method  of 
cutting  so  as  to  produce  quarter-sawed 
lumber.  The  log  is  first  cut  up  into 
quarters,  and  then  each  quarter  is  sawed 
into  boards  so  that  the  medullary  ray 
may  be  visible  on  the  surfaces  of  the 
boards,  causing  the  beautiful  "flake." 
The  drawing  also  illustrates  the  amount 
of  waste  from  this  method  of  sawing, 
which  accounts  for  the  higher  price  of 
quartered  over  plain. 

The  lumber  for  this  table  should  be 
purchased  as  follows,  planed  and  sand- 
papered to  dimension  at  the  mill  : 


y.  2l/2"  -x. 
£6"  x  6" 


%",  plain  oak. 
43",  quarter- 


Legs,  4  pcs.,  2l/2 
Side  raiis,  2  pcs 

sawed  oak. 
End  rails,  2  pcs.,  ^"  x  6"  x  29",  quarter- 

sawed  oak. 
End   stretchers,   2  pcs.,   %"   x  4"  x  30^2", 

quarter-sawed  oak. 
Shelf,  I  pc.,  £6"  x  n"  x  43",  quarter-sawed 

oak. 
Top,   4   pcs.,   lYs,"   x  9^2*   x   52",   quarter- 

sawed  oak. 
End  slats,  6  pcs.,  5^"  x  3"  x  16",  quarter- 

sawed  oak. 
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Working  Details   of  the  Library   Table   Described  in   the   Accompanying  Article,   as  Well   aa  a  View  of 
How  it  Appears  When  Completed. 
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Fig.  2.— Distinguishing  Marks  of  the  Different  Kinds 
of  Oak. 


Begin  the  construction  of  the  table  by 
laying  out  the  mortises  in  the  legs.  To 
do  this  correctly,  select  the  two  poorest 
faces  that  are  adjacent  for  your  working 
faces.  That  is,  the  corner  where  these 
two  faces  join  will  be  the  inside  corner 
of  each  leg  when  the  table  is  assembled, 
and  it  is  on  these  faces  that  the  mortises 
will  be  layed  out.  Be  very  sure  that  you 
check  these  faces  so  that  no  mistake  will 
be  made  in  the  work  that  is  to  follow. 
Mark  the  joints  out  roughly  with  pencil 
and  place  the  four  legs  into  position  on 
the  floor  so  that  proper  mortises  face 
each  other.  While  in  this  position,  mark 
them  on  the  ends  Nos.  I,  2,  3  and  4,  so 
that  you  will  be  able  to  place  them  in  the 
correct  order  later  on.  From  the  checked 
working  faces,  lay  out  the  work  very  ac- 
curately with  the  marking  gauge,  knife 
and  try-square.  Notice  that  there  will  be 
no  mortises  for  side  rails  at  the  lower 
ends  of  the  legs,  and  that  the  stretchers 
are  through  tenons;  these  joints  being 
laid  out  on  both  sides.  When  carefully 
finished  and  tested,  bore  holes  between 
each  set  of  lines  and  chisel  out  the  cheeks, 
as  has  been  explained  before  in  this 
series.*  On  the  through  tenons  the  holes 
are  bored  into  the  center  from  both  sides 
and  the  chiseling  is  worked  from  the  op- 
posite edges.  The  mortises  in  the  legs 
for  the  side  and  end  rails  are  l/2  inch 
wide,  5  inches  long,  and  2  inches  deep. 

When  the  mortises  have  all  been  cut, 
lay  out  and  chisel  the  little  recesses  at  the 
bottom  of  the  legs,  as  illustrated  in  the 
detail.  Sandpaper  these  carefully  so  that 
no  chisel  marks  remain  to  be  seen. 

Next,  cut  the  tenons  on  the  side  and 
end  rails  to  fit  snugly  into  their  respec- 
tive leg  mortises.  Be  very  sure  that  the 

*Sce  January  number  of  MODERN  MECHANICS. 


distance  between  shoulders  on  the  like 
pieces  is  exactly  the  same.  Following 
these  you  should  cut  the  long  tenons  on 
the  stretchers.  As  the  ends  show,  this 
work  must  be  very  carefully  done  or  an 
unsightly  crack  will  show  on  the  faces  of 
legs.  Chamfer  these  stretchers  a  little  on 
their  ends. 

Now  the  mortises  should  be  layed  out 
and  cut  for  the  end  slats.  They  are 
located  in  the  top  edges  of  the  stretchers 
and  the  bottom  of  the  end  rails.  When 
completed,  fit  the  slats  into  them  and 
cut  the  mortises  for  the  bottom  shelf. 
These  will  be  worked  from  both  faces 
as  the  tenon  runs  through.  In  fitting  this 
tenon  cut  the  shoulder  distance  a  little 
long  and  then  pare  it  down  to  fit  after 
the  table  has  been  clamped  up  dry.  If 
all  of  these  parts  go  together  nicely  glue 
the  tenons  and  clamp  to  dry.  The  whole 
table  may  be  put  together  at  once,  or 
the  ends  may  be  clamped  singly. 

After  all  visible  glue  has  been  removed, 
joint  up  the  boards  for  the  top.  If  the 
craftsman  has  not  had  the  experience  or 
does  not  care  to  take  the  time  for  this, 
he  may  order  the  top  all  glued  up  and 
sandpapered  to  dimension  at  the  mill.  Of 
course,  this  will  cost  him  much  more 
than  the  separate  boards. 

To  joint  the  top  you  should  have  a  22 
inch  or  a  24  inch  jointer  plane.  Be  sure 
that  the  bit  is  straight  across  the  cutting 
edge — and  sharp.  Place  the  four  boards 
in  the  position  that  you  wish  them  to 
occupy  when  completed,  and  mark  them 
so  that  you  can  tell  this  position  as  you 
are  jointing  the  edges.  Take  one  board 


•  GAUGE  LIKE 

KNIFE 


Fig.  3.— Method  of  Doweling  the  Table  Top. 
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and  plane  it  as  near  straight  and  square 
as  possible,  running  your  plane  straight 
with  the  edges  of  the  board  so  that  you 
will  be  sure  to  plane  out  all  "hills  and 
hollows,"  and  not  be  low  on  the  ends. 
When  this  is  finished,  place  the  board, 
which  is  to  be  joined  to  the  first  one,  in 
the  vise  and  plane  this  edge  in  the  same 
way.  If  both  edges  have  been  correctly 
planed  you  may  now  place  the  first 
jointed  edge  on  top  of  the  second  and  no 
light  should  show  through.  If  light  is 
visible  through  the  joint,  mark  the  high 
spots  and  very  carefully  plane  them  off. 
Repeat  this  with  the  three  joints,  and  you 
will  be  ready  to  dowel  the  top,  as  ex- 
plained further  on. 

As  suggested  in  Fig.  3,  clamp  two 
pieces  together  so  that  the  edges  which 
will  be  joined  are  uppermost.  With  the 
marking  gauge,  lay  out  lines  in  the  center 
of  each  and  cross  these  lines  with  the 
knife  and  try-square  mark  at  right 
angles,  as  shown  in  the  drawing.  Where 
these  lines  cross  on  both  pieces,  the 
joints  of  crossing  will  be  exactly  opposite 
when  the  boards  are  put  up  into  posi- 
tion. 

Next  bore  holes  at  each  point  with  a  ^ 
inch  bit,  making  them  about  1^/2  inches 


deep.  Bore  them  perfectly  straight  and 
of  equal  depth  so  that  the  pins  will  be 
interchangeable.  The  latter  should  be 
about  2,y$  inches  long  and  pointed  a  little 
at  the  ends.  The  pins  should  slip  in 
easily  into  the  holes  and  not  have  to  be 
driven. 

If  hot  glue  is  available  and  the  work- 
man has  had  enough  experience  to 
handle  it  rapidly,  it  is  much  better  to  use 
for  this  work  than  the  cold,  but  if  the 
latter  is  used,  allow  it  to  stand  about 
fifteen  minutes  before  clamping. 

When  the  glue  has  set,  scrape  it  off 
and  plane  the  top  down  as  nearly  smooth 
as  possible.  Then  scrape  and  sandpaper 
it  until  every  rough  spot  in  the  grain  has 
been  removed  and  trim  the  edges  and 
ends  of  the  piece. 

Fasten  the  top  to  the  frame  with  angle 
irons  or  table  top  irons  that  can  be  pur- 
chased at  most  hardware  stores.  The 
latter  are  to  be  preferred,  as  they  allow 
for  expansion  and  contraction  of  the  top 
with  changes  in  the  weather. 

The  finish  for  a  table  of  this  kind 
should  consist  of  stain,  filler,  shellac  and 
wax — processes  that  have  been  discussed 
so  often  in  this  department  that  they  will 
hardly  bear  repetition. 


EXTINGUISHING  FIRE  WITH  SAWDUST 


A  SUGGESTION  that  an  inflam- 
mable material  be  used  to  ex- 
tinguish fires  may  excite  ridicule,  since 
the  popular  idea  of  such  extinguishers 
refers  to  water,  sand,  carbon  tetrachlo- 
ride  or  carbon  dioxide  gas. 

However  improbable  the  suggestion 
may  seem,  facts  to  prove  its  practicability 
are  at  hand. 

Quite  recently  the  Stanley  Works  of 
New  Britain,  Conn.,  reported  through 
the  Manufacturer's  Mutual  Fire  Insur- 
ance Company's  office  that  extensive  ex- 
periments conducted  at  their  plant  on 
extinguishing  burning  lacquer  by  the  use 
of  sawdust  had  been  extremely  success- 
ful. The  insurance  company  could 
scarcely  credit  the  report  and  requested 
that  new  tests  be  made  in  the  presence 


of  their  experts.  This  request  was  read- 
ily granted  and  the  tests  were  absolutely 
convincing. 

Tanks  were  built  out  in  the  open  and 
filled  with  lacquer  up  to  six  inches  in 
depth.  A  stiff  wind  was  blowing.  After 
igniting  the  lacquer  and  letting  the  blaze 
get  full  headway,  the  sawdust  was 
thrown  evenly  over  the  surface  with  a 
long  handled  snow  shovel.  The  largest 
tank  was  60  inches  long,  30  inches  wide 
and  1 6  inches  deep.  A  representative 
test  was  one  in  which  a  two  inch  layer 
of  lacquer  was  allowed  to  burn  one  min- 
ute and  two  seconds  and  the  fire  was  then 
completely  extinguished  in  eleven  sec- 
onds by  the  application  of  only  two 
shovels  of  soft  wood  sawdust.  In  order 
to  utilize  the  extinguishing  effect  of  car- 
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bon  dioxide  a  mixture  of  ten  pounds  bi- 
carbonate of  soda  in  a  bushel  of  sawdust 
was  tried.  A  two  inch  layer  of  lacquer 
was  allowed  to  blaze  for  one  minute  and 
eight  seconds,  following  which  it  was 
easily  extinguished  with  one  shovel  of 
this  mixture  in  nine  seconds.  Obviously, 
the  heat  released  carbon  dioxide  from  the 
bicarbonate  and  this  acted  as  a  blanket 
on  the  flame.  In  fact,  tongues  of  flame 
could  be  seen  shooting  out  from  under 
the  layer  of  gas.  The  absence  of  wind 
indoors  would  doubtless  give  still  better 
results. 

To  make  the  test  more  difficult  a 
wooden  platform  five  feet  square  was 
built  with  a  two  inch  rim  and  a  fire  of 
lacquer  allowed  to  burn  on  it  for  45  sec- 
onds. The  conflagration  was  extinguished 
with  three  shovels  of  sawdust  in  53  sec- 
onds. The  next  test  was  with  the  same 
platform,  attempting  to  extinguish  the 
blaze  with  a  three  gallon  chemical  fire  ex- 
tinguisher, but  with  no  better  results. 
Had  it  not  been  for  the  rim  of  the  plat- 
form the  force  of  the  stream  would  have 
spread  the  burning  lacquer. 

Motor  gasoline  was  also  used  instead 
of  lacquer  in  a  tank  30  by  12  inches.  A 
vigorous  blaze  in  this  was  promptly  ex- 
tinguished with  two  shovels  of  sawdust 
in  12  seconds.  Sand  had  but  little  effect 
on  gasoline  burning  in  a  layer  of  appre- 
ciable depth,  but  it  did  fairly  well  when 
applied  to  gasoline  burning  on  the 
ground. 

The  following  conclusions  seemed  war- 
ranted by  the  tests: 

Sawdust,  spread  over  the  surface,  will 
readily  extinguish  fires  in  inflammable 
liquids  such  as  lacquer  and  gasoline 
When  contained  in  such  moderate-sized 
tanks  as  those  ordinarily  used  in  manu- 
facturing plants. 

The  efficiency  of  the  sawdust  is  due 
to  its  blanketing  action  in  floating  for  a 
time  upon  the  surface  of  the  liquid  and 
excluding  the  oxygen  of  the  air.  The 
sawdust  itself  is  not  easily  ignited  and 
even  so  its  burning  embers  do  not  reig- 
nite  lacquer. 

The  character  of  the  sawdust,  whether 
hard  or  soft  wood,  common  or  dried,  is 
of  no  importance. 

,When  the  sawdust  is  applied  rapidly 


so  as  to  put  out  the  blaze  before  the  saw- 
dust has  time  to  sink,  the  depth  of  in- 
flammable liquid  is  of  no  importance. 

Sand  is  not  satisfactory  as  an  extin- 
guisher for  fires  in  liquids  contained  in 
tanks  or  vats,  because  the  sand  sinks  to 
rapidly.  With  a  liquid  burning  on  the 
ground,  sand  is  more  effective  for  ob- 
vious reasons.  However,  it  is  no  better 
even  then  than  sawdust  and  is  heavier 
and  more  awkward  to  handle. 

The  mixture  of  sodium  bicarbonate 
with  sawdust  is  most  effective  because 
of  the  release  of  carbon  dioxide  which 
adds  to  the  blanketing  action  of  the  saw- 
dust.— HENRY  M.  HOLMES. 


ELECTRICITY  ON  A  CALIFORNIA 
RANCH 

The  simplicity  and  ease  with  which 
electric  current  can  be  applied  to  farm 
work,  particularly  when  the  farm  is 
within  reach  of  a  transmission  line,  are 
exemplified  on  the  large  certified  dairy 
farm  of  H.  R.  Timm  in  Solono  County, 
Calif. 

Mr.  Timm's  ranch  has  about  300  acres 
of  alfalfa  which  is  used  for  dairy  cow 
feed.  He  has  two  silos  which  each  hold 
500  tons  of  ensilage,  and  he  fills  them 
both  with  green  alfalfa  for  silage,  when 
he  is  harvesting  the  last  crop  of  alfalfa 
of  the  year.  The  green  alfalfa  is  run 
through  a  regulation  corn  ensilage  chop- 
per which  is  operated  by  an  electric 
motor. 

Similarly,  during  haying  time,  Mr. 
Timm  runs  dozens  of  tons  of  alfalfa  hay 
through  the  ensilage  cutter  and  stores 
it  in  the  hay  barn.  By  chopping  up  the 
hay  Mr.  Timm  succeeds  in  scoring  two 
points  of  economy.  The  cattle  eat  the 
hay  with  little  waste  when  it  is  chopped 
— they  clean  up  all  the  stems — and  the 
chopped  hay  goes  into  the  barn  in  more 
compact  form,  giving  the  barn  greater 
storage  capacity. 

The  corn  ensilage  cutter  is  driven  by 
a  seven  horse-power  electric  motor,  and 
corn  or  alfalfa  ensilage  or  dry  hay  can 
be  chopped  at  the  Timm  dairy  farm  at  a 
very  reasonable  cost. 


A  CHETTIIC fifom  TRUCK 


**! 


IN  villages  serious  conflagrations  often 
arise  from  small  and  unimportant 
fires  that  might  readily  be  extinguished 
if  some  suitable  fire-fighting  equipment 
were  at  hand.  In  the  following  para- 
graphs the  author  has  endeavored  to  give 
a  few  essential  details  for  a  chemical 
fire  truck  which  not  only  will  serve  effi- 
ciently for  fighting  conflagration  in  small 
villages,  but  will  also  be  a  valuable  safe- 
guard in  any  factory  or  manufacturing 
plant. 

In  Fig.  i  is  shown  the  fire  wagon  com- 


plete.  The  wagon  is  intended  to  be  hand- 
drawn  and  may  be  built  at  a  cost  of 
about  $150  by  any  competent  blacksmith, 
wagon  wright  or  carpenter.  The  wagon 
comprises  a  complete  fire  department  in 
itself  and  is  capable  of  extinguishing  the 
average  small  fire. 

The  equipment  for  the  fire  wagon  con- 
sists of  the  following:  One  nine-foot 
ladder ;  one  fifteen-foot  extension  ladder ; 
one  thirty-gallon  chemical  tank;  two 
three-gallon  hand  chemical  extinguish- 
ers ;  two  Pyrene  extinguishers ;  two  lan- 


3'-  0'  Roof  tedder 


\    z  Pyrr.ie  extinguishers 


The    Chemical    Fire    Truck    as    it    Appears    When    Completed.      Modifications    May    be    Made    in    the 
Equipment  to  Suit  the  Requirements  of  the  Builder. 
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f»/{/ron  Zreq'd. 


Above:      Side    Elevation   of    the    Framework    and   Truck    of   the    Chemical    Fire    Engine,   Showing    the 
Necessary  Woodwork  and  Ironwork. 

Below:     Top  View  of  the   Framework  and  Truck  of  the  Chemical   Fire   Engine,  Showing  the   Arrange- 
ment of  the  Holes,  Compartments  and  Racks  for  Holding  the  Buckets  and  Other  Equipment. 
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terns;  three  three-gallon  fire  buckets; 
250  feet  of  one-inch  rubber  covered 
hose;  50  feet  of  one-half  inch  hemp 
rope ;  two  fire  axes ;  one  thirty-inch  pinch 
bar;  one  small  hay  fork  and  one  short 
pike  hook. 

The  ladders,  chemical  tank,  extinguish- 
ers, hose  and  other  necessities  can  be 
procured  through  the  local  hardware 
dealer.  The  wheels  and  axles  can  be 
taken  from  an  old  buggy  or  cart.  The 


wheels  should  be  as  low  as  possible,  as 
indicated  in  Fig.  i.  Figs.  2  and  3  give 
the  dimensions  and  details  for  building 
the  wagon. 

The  total  weight  of  the  fire  wagon 
when  completed  should  be  in  the  neigh- 
borhood of  500  pounds  and  can  readily 
be  handled  by  one  man.  Aside  from  its 
uses  in  small  villages  and  in  factories, 
it  will  also  be  found  a  source  of  protec- 
tion on  any  large  farm. 


USING  THE  X-RAY  TO  EXAMINE  EUROPEAN 

SHIPMENTS 


The  use  of  the  X-ray  by  the  British 
government  in  examining  a  cargo  of  cot- 
ton consigned  to  Bremerhaven,  Germany, 
on  a  North  River  dock  in  New  York  City, 
during  Christmas  week,  was  a  sensational 
demonstration  of  the  practical  useful- 
ness of  this  comparatively  young  branch 
of  electrical  science  in  applications  out- 
side of  hospitals  and  surgery  in  which 
it  is  best  known  to  the  public. 

No  copper  or  other  contraband  of  war 
was  found,  and  the  ship  will  be  spared 
the  detaining  hand  of  Great  Britain's 
traffic  policemen  of  the  high  seas  by  vir- 
tue of  the  New  York  British  consul's 
certificate  of  inspection. 

The  most  powerful  type  of  the  Wap- 
pler  radiographic  machine  was  mounted 
on  the  shipping  dock,  and  about  every 
tenth  bale  of  ten  thousand  was  examined 
by  a  British  consulate  inspector  stationed 
on  the  opposite  side  of  the  bale  from 
the  X-ray  tube.  The  latter  was  swung 
a  few  feet  from  the  standard  on  which 
were  placed  the  X-ray  apparatus,  the 
rotary  converter  and  the  step-up  trans- 
former, as  well  as  the  "inch  meter"  by 
which  a  convenient  reading  for  main- 
taining the  spark  at  about  five  inches 
is  obtainable.  The  tube  was  applied  close 
to  the  parts  of  the  bales  that  were  se- 
lected and  brought  to  a  platform  in  front 


of  the  machine.  The  inspector  saw  to 
it  that  the  X-rays  passed  through  the  cot- 
ton uninterrupted  by  copper  or  other 
contraband ;  a  test  very  similar  to  that 
of  a  physician  searching  for  a  bullet  in 
a  wound. 

The  installation  of  the  apparatus  was 
in  charge  of  Prof.  Davis,  of  Columbia 
University,  and  his  assistant,  Dr.  Weber. 
A  copper  screen  shielded  the  operator 
from  possible  X-ray  burns  while  operat- 
ing the  switchboard  on  which  were 
mounted  the  control  and  regulating  de- 
vices. Provision  was  made  to  have  the 
X-ray  tube  kept  at  a  safe  heat  even 
with  the  constant  use.  A  canvas  screen 
was  employed  to  shut  off  bright  daylight 
from  the  whole  outfit  in  order  that  the 
examiner's  vision  might  not  be  disturbed 
from  his  scrutiny  of  the  X-ray  effects. 

The  initial  current  was  1 10  volts  from 
an  ordinary  direct  current  circuit.  This 
was  converted  by  a  rotary  transformer 
to  about  75  volts,  alternating  current. 
The  high  tension  transformer  delivered 
a  range  of  15,000  to  120,000  volts.  The 
selector  and  regulating  apparatus,  once 
set,  required  little  attention,  although  the 
current  to  the  X-ray  apparatus  proper 
was  switched  on  and  off  with  each  ex- 
amination of  a  bale.  The  rotary  trans- 
former was  about  3  kw. 
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BIMETALLIC  ACCUMULATORS 


MANY  attempts  have  been  made  to 
produce  a  satisfactory  form  of 
storage  cell  employing  other 
chemicals  than  lead  plates  and  sulphuric 
acid.  Thomas  A.  Edison  performed  no 
less  than  9,000  experiments  before  he 
perfected  his  present  type  of  cell. 

It  is  of  interest  to  note  a  few  of  the 
bimetallic  cells  that  have  been  tried  out, 
but  which  on  account  of  many  inherent 
defects  have  not  been  of  any  commer- 
cial value.  However,  the  casual  experi- 
menter or  student  might  find  much  food 
for  thought  in  the  description  of  them, 
because  some  of  the  cells  have  many 
good  qualities  which  are  not  to  be  lost 
sight  of. 

The  simplest  form  bimetallic  cell  is  the 
zinc-lead  cell  which  employs  positive 
plates  of  lead  and  negative  plates  of  zinc 
in  a  solution  of  zinc  sulphate ;  the  action 
taking  place  during  charging  is  the  de- 
positing of  zinc  upon  the  zinc  plates  and 
the  forming  of  peroxide  of  lead  upon 
the  lead  plates,  the  solution  being  de- 
composed into  sulphuric  acid.  It  is  ob- 
vious that  while  the  battery  is  charged 
and  upon  open  circuit  there  is  bound  to 
be  some  local  action  taking  place  and 
unless  the  zinc  is  heavily  amalgamated  a 
charge  will  not  be  retained  long.  The 
E.  M.  F.  of  such  a  cell  is  quite  high, 
about  2.5  volts,  and  is  not  very  constant, 
ranging  from  2.5  volts  when  fully 
charged  to  1.5  at  the  end  of  the  dis- 
charge. 

A  cell  somewhat  similar  to  that  just 
mentioned  is  the  copper-lead  cell  in 
which  copper  is  substituted  for  zinc,  and 
copper  sulphate  for  the  zinc  sulphate. 
In  this  cell  the  local  action  is  diminished, 
but  the  E.  M.  F.  is  considerably  lower, 
being  about  1.2  volts. 

A  few  years  ago  a  cell  was  put  on 
the  market  using  the  same  active  material 
as  the  well-known  Edison-Lalande  pri- 
mary cell,  modifications  being  made  to 
adapt  it  for  use  as  a  storage  battery.  It 
comprised  a  copper  plate  for  the  nega- 
tive element  and  a  thin  steel  plate  for 
the  positive  element,  in  a  solution  of 


caustic  soda  and  potassium  zincate.  The 
reactions  taking  place  are  somewhat 
complicated.  While  charging,  zinc  is  de- 
posited upon  the  steel  plate  and  copper 
oxide  is  formed  upon  the  copper  plate; 
the  reverse  action  taking  place  during 
the  discharge.  The  E.  M.  F.  is  low, 
being  about  .75  volt.  The  watt  out- 
put, however,  is  large,  being  about  five 
times  that  of  a  lead  cell  of  equal  weight. 
The  rate  of  discharge  does  not  seem  to 
effect  this  cell,  and  buckling  of  the  plates 
is  practically  unknown.  The  great  de- 
fect that  handicaps  this  otherwise  admir- 
able cell  is  varying  efficiency  at  different 
temperatures.  In  order  to  work  most 
satisfactorily  the  cell  must  be  kept  at  a 
temperature  of  130  degrees  Fahrenheit. 
Many  attempts  have  been  made  to 
produce  a  cell  in  which  the  above  men- 
tioned defects  are  eliminated,  but  these 
attempts  have  ended  in  failure  or  have 
been  given  up  as  impractical.  Edison, 
however,  has  succeeded  in  producing  a 
bimetallic  cell  in  which  the  active  mate- 
rial is  peroxide  of  nickel  for  the  posi- 
tive plate,  and  finely  divided  iron  for  the 
negative  plate.  The  electrolyte  is  a  solu- 
tion of  caustic  potash.  The  E.  M.  F.  at 
discharge  is  about  1.5  volts.  This  type 
of  cell  has  many  of  the  good  qualities 
of  other  bimetallic  cells,  but  none  of  their 
defects.  It  has  proven  superior  in  many 
cases  to  the  lead  and  sulphuric  acid  cell, 
and  weight  for  weight  it  has  a  greater 
capacity  and  is  more  durable.  But  as 
the  inventor  himself  has  said,  this  is  by 
no  means  the  last  word  in  storage  bat- 
teries. In  fact,  he  sees  no  reason  why  a 
cell  could  not  be  developed  that  would 
be  far  more  efficient  and  durable  than 
the  present  types  of  storage  batteries  now 
on  the  market,  and  when  it  does  come 
it  undoubtedly  will  be  of  the  bimetallic 
type. — RICHARD  G.  WHIPPLE. 

Success  has  followed  forest  planting 
on  the  sandhills  of  Nebraska.  Jack  pines 
planted  there  by  the  Government  forest 
service  ten  years  ago  now  have  a  height 
of  over  15  feet  and  a  4-inch  diameter. 
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In  Practically  Every  Large  Manufacturing  Plant  Where  the  Tempering  of  Steel  Is  an  Important  Factor, 
a  Chemical  Laboratory  for  Testing  the  Product  Is  a  Paramount  Necessity. 


Plain  Facts  on  Hardening  Steel 

By  W.  E.  Thompson 


THE  hardening  plants  of  all  well 
systematized  concerns  are,  with- 
out exception,  equipped  with  some  type 
of  pyrometer  for  measuring  the  heat  at 
which  parts  are  to  be  hardened.  Many 
concerns  have  all  the  different  types  at 
hand  for  checking  purposes,  but  this  is 
not  necessary  where  a  limited  amount 
of  work  is  handled.  These  concerns 
realize  the  value  of  the  instruments,  else 
they  would  not  invest  in  them. 

There  are,  however,  hundreds  of 
small  shops,  and  some  medium  sized 
plants,  that  are  losing  a  large  percentage 
of  parts,  either  by  the  development  of 
cracks  or  deformations  upon  hardening; 
or  having  trouble  with  the  parts  after 
assembling  due  to  a  variation  in  the 
hardness  of  different  lots  carried 
through.  The  writer  has  found  this  to 
be  the  case  many  times  and  has  also  ex- 
perienced considerable  trouble  convinc- 


ing the  owners  that  they  needed  a  heat 
measuring  instrument. 

In  one  shop,  making  a  specialty  o*" 
small  tools  and  dies,  over  50  per  cent, 
of  the  work  was  being  spoiled  by  cracks, 
deformations,  burning,  or  by  reheating 
to  unreasonable  temperatures  on  account 
of  failure  to  harden  at  the  first  trial, 
before  the  installation  of  a  pyrometer. 
This  loss  was  cut  to  5  per  cent,  by  meas- 
uring the  heat.  This  was  a  case  where 
each  man  did  his  own  hardening,  a  gas 
furnace  being  used  for  heating.  When 
the  pyrometer  was  first  installed,  some 
of  the  hands  were  found  heating  straight 
carbon  steels  to  a  temperature  of  from 
1800°  to  2000°  Fahr.,  and  when  asked 
their  reason,  stated  that  "the  piece  did 
not  look  hot  enough  to  dip"  when  the 
gauge  hand  registered  1400°,  (this  being 
the  heat  recommended  for  the  particu- 
lar brand  of  steel  being  used).  After 
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all  hands  were  convinced  that  it  was  bet- 
ter to  depend  upon  the  meter  than  their 
own  judgment,  burned  or  improperly 
heated  steel  became  only  a  matter  of 
carelessness. 

In  another  case,  each  man  was  hard- 
ening his  own  work  in  a  modern  gas 
furnace  set  close  to  the  windows  on  the 
south  side  of  the  room,  with  only  white 
curtains  to  cut  down  the  light  on  bright 
days.  Their  experience  had  been  that 
on  some  days  the  work  would  go 
through  with  little  or  no  trouble  (those 
days  were  rare),  on  other  days  the  work 
would  not  harden  thoroughly  the  first 
time  dipped,  and  at  other  times  nearly 
every  piece  would  crack.  Fifty  per  cent, 
of  the  work  was  being  scrapped  in  this 
case  also.  In  spite  of  this  condition,  it 
was  six  months  before  the  firm  would 
have  a  pyrometer  put  in.  They  finally 
had  one  in  on  trial,  the  loss  was  cut  to 
5  per  cent.,  and  to-day  they  would  not 
attempt  to  harden  without  one. 

In  every  place  where  an  instrument 
was  installed,  it  not  only  saved  its  cost 
in  a  short  time  but  also  made  the  hard- 
ening operation  as  easy  as  telling  time 
by  the  clock.  Faster  and  better  work 
was  the  natural  result  and  the  strained 
look  came  off  the  toolmakers'  faces. 
There  is  nothing  more  demoralizing  to 
a  tool  or  diemaker  than  to  make  parts 
over  after  fire  cracking.  It  is  just  as 
reasonable  to  expect  men  to  make  fine 
tools  with  no  measuring  instruments  as 
it  is  to  expect  them  to  heat  steel  prop- 
erly without  the  proper  temperature  in- 
dicator. Poor  results  will  be  obtained 
in  either  case. 

The  writer  has  used  electric,  hot- 
blast,  and  sight  or  optical  pyrometers 
with  uniform  success.  Some  care  is 
needed  when  using  an  electrical  instru- 
ment, to  keep  the  electrical  connections 
clean  when  the  terminals  of  the  cable 
connecting  the  thermo-couple  with  the 
meter  are  made  of  brass,  as  these  oxi- 
dize rapidly,  showing  less  heat  at  the 
meter  than  is  actually  produced  in  the 
furnace.  These  terminals  should  be 
made  of  copper  to  eliminate  this  trou- 
ble. Another  trouble  found  when  using 
the  electrical  pyrometer  is  the  wearing 


away  of  that  part  of  the  tube  enclosing 
the  thermo-couple,  which  stays  in  the 
furnace,  caused  by  the  oxidization  of 
the  iron.  When  this  occurs,  the  couple 
may  be  cut  off,  the  ends  twisted  together 
and  brazed,  the  enclosing  tube  cut  off 
and  tapped,  and  a  new  plug  screwed 
into  the  end.  The  hot  blast  pyrometer 
gives  little  trouble  but  it  is  not  as  de- 
sirable to  use  for  general  work  as  the 
electrical  method.  The  sight  instrument 
is,  without  doubt,  the  most  reliable 
meter,  but  requires  more  care  in  hand- 
ling to  prevent  breakage,  so  is  not  as 
economical  for  general  use  as  one  fas- 
tened in  its  place  permanently  for  that 
reason. 

After  the  installation  of  a  gas  or  oil 
furnace  and  a  pyrometer,  a  set  of  rules, 
with  a  complete  table  of  critical  heat 
temperatures  for  all  the  different  steels 
in  use  in  the  plant,  should  be  placed 
within  easy  reading  distance  of  the  fur- 
nace. The  following  rules  apply  to  any 
furnace  used  for  hardening  tools,  dies, 
or  other  parts  made  of  steel  or  high  car- 
bon steels,  and  should  be  followed  to  get 
the  best  results. 

GENERAL  RULES  FOR  THE  USE  OF  THIS 
FURNACE 

1.  Do   not  use  any   cyanide  or  other  case- 
hardening  mixture  in  this  furnace. 

2.  Do   not   heat  any  copper,   brass,   german 
silver,  or  other  metal  than  iron  and  steel 
in  this  furnace  as  the  fumes  of  such  met- 
als are  injurious  to   steel  having  a  high 
carbon  content. 

3.  Boracic  acid  may  be  used  in  the  smallest 
possible  quantity  to  prevent  the  surface  of 
steel  scaling. 

4.  Parts  to  be  hardened  should  be  placed  in 
the  furnace  when  cold  or  at  a  temperature 
not  exceeding  800°  Fahr. 

5.  The  full  heat  should  not  be  applied  when 
starting.    Better  to  regulate  the  burners  to 
about  half  blast  and  let  the  furnace  heat 
gradually. 

6.  When  the  pyrometer  registers  the  desired 
temperature,  the  burners  should  be  regu- 
lated to  maintain   this   temperature   until 
the  work  is  thoroughly  heated. 

7.  Steel   may  be   quenched   in   any   conven- 
tional bath,  but  a  method  preferable  for 
dies^and  parts  liable  to  crack  is — 

Dip  the  piece  in  clear  water  until  all 
vibration  ceases,  then  quickly  into  oil  at 
300°  Fahr.  The  part  should  then  be 
drawn  to  the  desired  temper  in  oil  before 
it  goes  below  300°  Fahr. 
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8.  Dies  or  any  part  containing  a  depression 
in  the  surface  should  be  dipped  with  this 
depression  up. 

9.  Large  pieces   may  be  quenched  in  brine 
instead  of  water  if  preferred. 

10.  Prepare  all  work  for  hardening  as  much 
as  possible  by  plugging  holes  unnecessary 
to  harden. 

11.  Heat  all  steel  to  the  proper  temperature. 
See  Table  — . 

A  barrel  of  snow  water,  with  a  small 
percentage  of  salt  in  it,  makes  an  excel- 
lent dip  and  improves  with  age.  The 
use  of  vitriol  should  be  discouraged — 
there  is  nothing  to  recommend  it.  Tool 
steel,  properly  heated,  will  harden  thor- 
oughly if  quenched  in  clear  soft  water 
at  ordinary  temperature,  provided 
enough  water  is  supplied  to  cool  the 
piece  quickly.  Brine  is  a  slight  aid  when 
hardening  large  pieces  but  is  not  neces- 
sary. Small  pieces  may  be  dipped  into 
cylinder  oil  at  a  temperature  of  300° 
Fahr.,  and  will  harden  as  hard  as  neces- 
sary for  all  practical  purposes.  The 
danger  of  cracking  or  deforming  is  re- 
duced by  this  dip.  The  temper  should 
be  drawn  as  usual  after  hardening  in 
hot  oil. 

A  good  method  to  use  for  dipping  all 
pieces  liable  to  crack  is  that  given  in 
Rule  7.  The  steel  is  placed  in  the  fur- 
nace cold  or  at  a  temperature  not  above 
800°  Fahr.  While  the  work  is  heating, 
the  oil  drawing  bath  is  brought  up  to 
300°  F.  and  kept  at  this  temperature  un- 
til after  all  the  parts  are  hardened  and 
in  it.  When  the  piece  to  be  hardened 
is  at  the  proper  temperature  it  is  dipped 
into  the  bath  and  held  there  until  it  can 
just  be  held  in  the  hand  under  the  sur- 
face of  the  water,  it  is  then  transferred 
quickly  to  the  oil  bath.  When  the  hard- 
ening is  all  finished,  the  oil  bath  is  raised 
to  the  desired  temperature,  by  a  ther- 
mometer, thus  drawing  all  parts  uni- 
formly. This  method  reduces  the  chance 
of  cracking  to  a  minimum  for  the  fol- 
lowing reason :  Steel,  as  a  rule,  develops 
cracks  after  it  has  cooled  below  300°  F., 
due  to  tremendous  strains  set  up  inter- 
nally that  are  later  relieved  by  drawing 
the  temper,  or  in  otter  words,  raising 
the  temperature  of  the  whole  piece  to  a 
point  whereby  these  strains  are  equal- 
ized. The  above  method  prevents  these 


The  Heat  of  a  Flame  Cannot  Be  Determined  by  the 

Human  Eye;  a  Pyrometer  is  Essential  for  Accurate 

Work. 

strains  reaching  a  dangerous  point. 

The  idea  of  dashing  work  from  the 
fire  into  the  bath  is  wrong,  although  a 
large  percentage  of  workmen  do  this. 
It  is  generally  well  known  among  steel 
men  that  when  a  piece  of  steel,  heated 
to  a  predetermined  temperature,  is  tak- 
en from  the  furnace  into  the  air,  the 
surface  of  the  steel  rises  suddenly  to  a 
higher  temperature  than  the  inside,  then 
begins  to  fall  again.  With  the  excep- 
tion of  thin  or  very  small  pieces,  liable 
to  be  air-cooled,  the  heated  parts  should 
not  be  dipped  within  one  minute  from 
the  instant  they  leave  the  furnace — that 
is  time  enough  for  any  work  except  very 
large  pieces.  If  this  policy  is  followed 
less  cracking  will  result. 

It  is  generally  safe  to  dip  small  pieces 
of  straight  carbon  steel  at  about  1400° 
F. — alloy  steels  at  1450° — and  oil  hard- 
ening steels  at  1500°  Fahr.  Large  pieces 
should  be  dipped  at  25°  to  50°  higher. 

The  average  workman  labors  under 
the  impression  that  if  a  steel  will  harden 
at  1400°  of  heat,  it  should  not  be  heated 
any  higher.  This  is  another  mistaken 
idea.  The  makers,  going  to  considerable 
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expense,  obtain  the  best  or  critical  hard- 
ening point  of  every  grade  of  steel  that 
they  make  and  their  instructions  should 
be  carefully  followed,  regarding  the 
heat,  to  get  the  best  results. 

The  hardening  of  small  saws  or  very 
thin  pieces  may  be  accomplished  by  heat- 
ing as  usual  and  cooling  between  two 
comparatively  large  pieces  of  iron  or 
copper,  having  their  clamping  faces  the 
shape  of  the  hardened  piece,  if  not  flat. 
If  a  large  number  of  pieces  of  this  kind 
are  to  be  hardened,  the  jaws  may  be  held 
by  a  frame  and  operated  with  the  foot 
as  in  large  plants,  but  if  only  a  few 
pieces  of  this  nature  are  occasionally  re- 
quired, the  clamp  irons  may  be  handled 
by  a  helper  when  the  hardener  brings 
the  work  into  place  between  them. 
When  the  work  is  hardened  flat,  as 
small  saws  and  blades,  the  lower  jaw 
is  preferably  laid  in  oil  that  just  covers 
the  face  of  the  jaw.  The  saw  is  dropped 
flat  on  this  face  and  the  upper  plate 
brought  down  quickly,  the  oil  helping  to 
absorb  the  heat.  This  is  the  only  prac- 
tical method  of  getting  thin  pieces  hard 
and  flat. 

The  tool  steel  furnace  should  be  kept 
clean — this  is  very  important.  Cyanide 
of  potassium  and  other  case  hardening 
mixtures  not  only  spoil  the  lining  of  the 
furnace  but  also  throw  off  fumes  in- 
jurious to  the  tool  steel  and  workmen 
alike. 

Copper,  brass  or  German  silver 
should  not  be  heated  in  the  furnace  as 
they  also  throw  off  fumes  very  injurious 
to  high  carbon  steel,  and  the  effects  last 
even  after  the  visible  metal  is  removed. 
Sulphurous  fumes  are  one  cause  of  soft 
spots  and  nearly  always  prevent  clean 
work. 

Boracic  acid  is  probably  the  best  pre- 
ventative  of  scale  known  for  commer- 
cial use  and  it  will  not  hurt  the  furnace 
if  kept  away  from  the  lining.  It  is  good 
practice  when  using  the  furnace  to  lay 
a  piece  of  sheet  steel  on  the  floor  of  the 
heating  chamber  and  the  part  to  be 
heated  on  this  plate;  the  boracic  acid 
will  run  onto  this  plate  which  is  easily 
cleaned. 

High  speed  steels,  when  intended  for 


cutting  tools,  require  to  be  hardened  at 
a  high  heat,  but  when  intended  for  ham- 
mering, swaging  or  striking  dies  may 
be  hardened  at  about  the  same  tempera- 
ture as  straight  carbon  steels.  In  either 
case,  crystal  borax  used  to  prevent  oxide 
forming  is  better  than  boracic  acid  for 
the  protection  of  this  kind  of  steel.  Any 
borax  adhering  to  the  steel  after  dipping 
can  be  removed  by  placing  the  part  in 
boiling  water  for  a  short  time. 

Dies  and  tools  having  a  number  of 
tapped  or  dowel  holes  should  have  these 
holes  plugged  with  chalk  or  other  non- 
burning  filler.  This  prevents  strains 
running  across  the  surface  strains  and 
.thus  causing  fractures. 

In  closing  this  article  it  might  be  well 
to  state  that  although  hardening  is  a 
purely  mechanical  operation,  it  is  the 
most  important  of  any  in  the  making  of 
tools  and  dies.  The  highly  systematized 
plants  appreciate  this  fact,  and  their 
chief  hardeners  are  among  the  highest 
salaried  executives.  In  the  small  shops, 
however,  there  is  more  chance  to  save 
on  this  operation  than  on  any  other,  as, 
with  exceptions,  the  owners  either  do 
not  appreciate  the  importance  of  proper 
heat  treating  methods  or  do  not  know 
how  to  improve  their  condition.  With 
the  exception  of  seams  in  the  rough 
steel,  for  which  the  makers  are  respon- 
sible, there  is  a  reason  for  every  crack. 
These  troubles  may  be  eliminated  or  re- 
duced to  a  very  low  factor  by  a  careful 
study  and  application  of  the  information 
issued  on  this  subject  from  time  to  time. 

There  is  a  way  to  successfully  treat 
every  case,  but  the  application  depends 
upon  the  man,  or,  rather,  the  develop- 
ment of  his  gray  matter,  as  no  set  of 
rules  ever  issued  will  cover  all  cases.  It 
is  but  another  case  where  the  human  fac- 
tor is  the  all-important  agency  in  the  suc- 
cessful performing  of  the  work. 


The  forest  service  is  co-operating 
with  54  railroads,  mining  companies, 
pole  companies,  and  cities  in  making 
tests  of  wooden  ties,  timbers,  poles, 
piling,  and  paving  blocks  which  have 
been  given  preservative  treatments. 


HOW  ELECTRIC 
MOTORS  ^STARTED 
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Fig.  1.—  Connections  for  a 
Motor  Starting  Rheostat. 


TO  attempt  to  describe  in  even  mod- 
erately minute   detail   all  the  dif- 
ferent types  of  direct  current  mo- 
tor starters  on  the  market  today  would 
necessitate  a  paper  the  reading  of  which 
would  take  up  the  greater  part  of  three 
or   four  hours.     In 
this  paper,  however, 
I  shall  endeavor  to 
describe   briefly   the 
more  common  types 
that  are  in  use  and 
the  various  prin- 
ciples   under    which 
they  operate. 

Wherever  direct 
current  motors  of  a 
larger  horsepower 
than  one-quarter  are 
used  it  is  advisable 
to  employ  some  sort 
of  a  starting  device  to  accelerate  them, 
by  means  of  which  an  external  resist- 
ance in  the  motor  circuit  is  gradually  de- 
creased until  it  is  entirely  cut  out  and 
the  motor  is  receiving  full  line  voltage 
at  its  terminals. 

There  are  several  methods  of  accom- 
plishing this  end,  the  original  being  to 
step-by-step  short  circuit  the  external  or 
staiting  resistance  by  hand.  The  sim- 
plest way  to  do  this  is  through  the  use 
of  what  is  commonly  known  as  a  motor 
starting  rheostat,  a  simplified  connection 
diagram  of  which  is  shown  in  Fig.  i. 
There  may,  of  course,  be  added  to  this 
starting  rheostat  such  refinements  as  no- 
voltage  release  and  overload  protection, 
but  the  principle  of  operation  is  the  same 
in  any  case.  But  at  best  this  method 
is  more  or  less  unsatisfactory  when  ap- 
plied to  motors  of  say  above  10  horse- 
power— unless  a  competent  man  is  em- 


ployed to  start  the  motors — due  to  the 
fact  that  there  always  exists  the  tendency 
to  accelerate  them  either  too  rapidly  or 
too  slowly.  If  the  tendency  is  toward 
too  rapid  acceleration  the  current  drawn 
by  the  motor  will  be  excessive  and  either 
the  line  fuses  will  be  blown  or  the  motor 
windings  will  in  time  burn  out.  On  the 
other  hand,  if  the  motor  be  accelerated 
too  slowly  the  starting  resistance,  not 
generally  being  proportioned  for  contin- 
uous duty,  will  burn  out.  If  the  starting 
of  large  motors  is  to  be  done  manually 
it  is  highly  imperative  that  an  ammeter 
be  placed  in  the  circuit  and  that  an  edu- 
cated electrical  man  be  instructed  to 


Fig.  2.— Diagrammatic  Scheme  of  a  Simple 
Automatic    Motor   Starter. 


watch  the  ammeter  while  he  is  acceler- 
ating the  motor  so  that  the  current  drawn 
from  the  line  will  not  reach  a  dangerous 
point  and  that  it  does  not  flow  through 
the  starting  resistance  for  a  long  enough 
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Fig.   3.— An   Automatic 
Motor  Starter  Circuit. 


period  to  cause  damage. 

But  think  what  such  a  procedure  would 
mean  in  some  plants  where  hundreds  of 
motors  are  used  and  where  a  large  per- 
centage of  them  are 
each  connected  to  an 
individual  machine! 
It  would  mean  the 
employment  of  a 
large  corps  of  men 
whose  sole  duty 
would  be  to  start 
and  stop  those  nu- 
merous motors,  i  n 
some  cases  many 
times  a  day.  This 
is  entirely  out  of  the 
question. 

The  most  expedient  move,  then,  for 
the  manufacturers  to  make  is  to  install 
some  type  of  automatic  motor  starting 
device  whereby  the  motor  under  the 
control  of  each  starter  can  be  started, 
stopped  or  reversed  by  the  mere  press- 
ing of  a  button  or  the  throwing  of  one 
small  handle. 

When  the  need  for  an  automatic 
starter  became  fully  realized  less  than 
ten  years  ago  by  the  manufacturers  of 
motor  controlling  devices  several  types 
were  developed.  Among  the  first  was 
what  is  commonly  called  the  "dash  pot" 
type,  in  which  the  plunger  of  a  solenoid 
was  mechanically  connected  to  a  pivoted 
arm  which  passed  over  segments  on  a 
slate  base  that  were  connected  to  the 
various  taps  taken  off  from  the  starting 
resistance.  The  plunger  was  prevented 
from  being  pulled  up  too  rapidly  by  the 
action  of  the  dash  pot  which  could  be 
adjusted  to  operate  through  a  wide  range 
of  time  units ;  i.  e.,  seconds  or  even  min- 
utes for  very  large  motors  having  heavy 
loads  to  accelerate.  See  Fig.  2. 

A  slight  departure  from  this  type  of 
starter  is  one  which  still  makes  use  of 
the  dash  pot  but  gets  away  from  the  slid- 
ing contacts  by  utilizing  a  train  of  fingers 
to  short  circuit  the  starting  resistance. 
These  fingers  are  all  fastened  to  one 
small  shaft  which  is  rotated  through  ap- 
proximately twenty  degrees  by  the  action 
of  the  plunger  in  the  dash  pot.  They 
are  not  rigidly  fastened  to  the  shaft  but 
are  so  connected  through  the  medium  of 


springs  that  the  shaft  can  twist  slightly 
farther  after  the  fingers  have  made  con- 
tact. With  such  an  arrangement  pro- 
vision can  be  and  is  made  for  the  fin- 
gers making  contact  with  their  respective 
resistance  tap  lugs  in  a  certain  sequence. 
In  other  words,  the  starting  resistance 
is  cut  out  step-by-step. 

It  is  a  well-known  fact  that  a  pile 
of  carbon  discs  or  plates  makes  an  ideal 
variable  resistance,  due  to  the  fact  that 
the  surface  contact  resistance  between 
the  discs  or  plates  varies  inversely  as 
the  pressure  applied.  As  the  pressure 
is  increased  the  total  resistance  of  the 
pile  decreases  and  vice  versa.  This  prin- 
ciple is  made  use  of  by  one  of  the  manu- 
facturers of  motor  controlling  apparatus. 
The  carbon  pile  resistance  is  connected 
in  series  with  the  armature  of  the  motor 
exactly  as  would  be  a  coil  or  cast-iron 
resistance.  A  dash  pot  is  employed 
whose  plunger  operates  a  lever  which  in- 
creases the  pressure  on  the  carbon  pile 
as  the  plunger  pulls  up.  When  the  max- 
imum pressure  is  reached  an  electrical 
circuit  is  established  which  short  circuits 
the  carbon  pile  and 
connects  full  line 
voltage  across  the 
terminals  of  the 
motor.  With  a 
starter  of  this  type 
an  absolutely  uni- 
form rate  of  cur- 
rent input  increase 
to  the  motor  is 
obtained  by  the  use 
.of  the  automatic 
starters  described 
above. 

With  a  starter  of  this  type  an  absolutely 
uniform  rate  of  current  input  increase 
to  the  motor  is  obtained  as  against  the 
step-by-step  increase  obtained  by  the  use 
of  the  automatic  starters  described  in 
the  foregoing. 

All  dash  pot  types  of  starters  have  one 
very  great  drawback,  however.  This  is 
the  time  element  which  is  involved.  With 
a  certain  adjustment  of  the  dash  pot  the 
motor  under  the  control  of  that  starter 
will  always  be  accelerated  in  the  same 
amount  of  time  no  matter  what  the  load 
may  be.  This  is  perfectly  satisfactory 


Fig.     4.— Another     Auto- 
matic  Motor   Starter 
Circuit. 
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where  the  load  to  be  started  is  always 
the  same,  but  where  the  load  is  variable 
it  is  not  so  satisfactory.  To  accelerate  a 
heavy  load  a  longer  time  is  necessary  in 
order  to  keep  the  ampere  input  to  the 
motor  down  to  a  safe  value.  Then  again, 
when  a  light  load  is  to  be  accelerated 
time  is  lost  because  the  motor  has  time 
to  attain  full  speed  before  the  starting 
resistance  is  finally  cut  out. 

An  improvement  over  the  dash  pot 
type  of  starter  is  the  one  whose  resist- 
ance cut  out  switches  are  actuated  from 
the  counter  electromotive-force  of  the 
armature.  As  an  accelerating  motor  in- 
creases its  speed  the  counter  electromo- 
tive force,  if  measured  across  the  arma- 
ture terminals,  will  be  found  to  increase 
from  zero  as  the  speed  increases,  until 
at  full  speed  when  it  is  only  slightly 
lower  than  the  impressed  voltage.  Now 
consider  a  small  solenoid-operated  switch 
whose  coil  is  so  wound  that  it  will  pull 
the  switch  closed  when  the  voltage  across 
its  terminals  reaches  a  certain  predeter- 
mined value.  Then  consider  that  this 
solenoid  is  connected  across  the  arma- 
ture of  the  motor  and  that  the  contacts 
of  the  switch  are  so  connected  that  when 
the  switch  is  closed  it  will  short  circuit 
a  section  of  the  starting  resistance  in  the 
armature  circuit  of  that  motor.  When 
the  main  line  switch  in  the  motor  circuit 
is  closed  the  solenoid  has  applied  to  its 
terminals  a  voltage  equal  to  the  counter 
electromotive  force  of  the  armature  and, 
as  the  motor  speeds  up,  this  voltage  in- 
creases until  that  value  is  reached  at 
which  the  solenoid  will  pull  the  switch 
closed.  In  closing,  the  switch  will  short 
circuit  the  starting  resistance  and  con- 
nect full  line  voltage  across  the  terminals 
of  the  motor.  See  Figs.  3  and  4.  If  it 
is  desired  to  incorporate  more  than  one 
accelerating  switch  the  coils  of  the  fol- 
lowing ones  are  so  wound  that  they  oper- 
ate each  at  a  higher  voltage  than  the 
one  immediately  preceding  it  and  all  the 
coils  are  connected  in  parallel  across  the 
armature.  Automatic  starters  employing 
the  counter  electromotive  force  principle 
have  an  advantage  over  the  dash  pot 
type  in  that  the  rate  of  speed  increase 
of  the  motor  being  governed  by  the  load 
and  the  rate  of  increase  of  the  counter 


electromotive  force  being  governed  by 
the  speed,  it  naturally  follows  that  the 
time  required  for  acceleration  is  auto- 
matically governed  by  the  load.  In  other 
words,  a  light  load  is  accelerated  more 
rapidly  than  is  a  heavy  one.  This  type 
of  starter,  however,  has  never  been  suc- 
cessfully applied  to  motors  above  three 
horsepower. 

The  ideal  principle  to  utilize  for  ac- 
celerating direct  current  motors  of  any 
horsepower  is  what  is  called  current 
limit  acceleration,  in  which  the  current 
drawn  by  the  motor  during  acceleration 


Fig.  5.— An  Automatic  Motor  Starter  Cir- 
cuit in  Which  Current  Limit  Acceleration 
is  Obtained. 


automatically  governs  the  proper  length 
of  time  required  to  bring  that  motor  up 
to  full  speed  no  matter  if  the  load  be 
light  or  heavy. 

A  rather  unique  type  of  automatic 
starter  which  accomplishes  current  limit 
acceleration  in  a  way  is  the  one  shown 
in  Fig.  5.  A  small  series  wound  relay, 
set  to  raise  its  plunger  at  about  130 
per  cent,  of  the  rated  full  load  current 
of  the  motor,  is  connected  in  the  arma- 
ture circuit  during  acceleration.  The 
lower  end  of  the  plunger  is  equipped 
with  a  copper  disc  which  bridges  across 
two  studs  that  are  connected  in  parallel 
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with  a  small  coil  of  resistance.  This 
resistance  is  in  the  circuit  of  the  shunt 
wound  solenoid  which  operates  a  plunger 
to  close  the  resistance  cut-out  switches. 
A  dash  pot  is  used  to  keep  this  second 
plunger  from  being  pulled  up  too  rapidly. 
Now  when  power  is  applied  to  accelerate 
the  motor  the  main  plunger  is  pulled  up 
through  the  action  of  the  shunt  wound 
solenoid  and  this  closes  the  resistance 
cut-out  switches  in  a  predetermined  se- 
quence. But  should  the  current  input  to 
the  motor  increase  above  130  per  cent,  of 
the  full  load  rating  the  series  wound 
relay  would  raise  its  plunger  and  cause 
the  coil  resistance  to  be  inserted  in  series 
with  the  shunt  solenoid.  This  decreases 
the  magnetic  pull  produced  by  the  shunt 
(Concluded  in  the  May  number 


solenoid  to  such  a  value  that  its  plunger 
will  not  be  raised  any  further  until  the 
motor  current  decreases  sufficiently  for 
the  series  relay  to  drop  its  plunger  and 
cut  out  the  resistance  in  series  with  the 
shunt  coil.  When  the  motor  has  attained 
its  full  speed  and  the  accelerating  re- 
sistance has  been  entirely  short  circuited, 
a  curved  copper  brush  makes  contact 
with  a  pair  of  heavy  lugs  and  forms  a 
jumper  around  all  the  wires  and  leads 
of  the  starter,  which  are  in  the  main 
motor  circuit.  Through  the  jig-dance 
action  of  the  series  relay  during  the  ac- 
celeration of  a  heavy  load,  a  sort  of 
current  limit  acceleration  is  obtained, 
although  it  is  not  true  current  limit 
acceleration. 
of  THE  WORLD'S  ADVANCE) 


THE  ROYAL  ACADEMY 


WHENEVER  we  see  the  words 
"Royal  Academy"  we  natur- 
ally think  of  London.  But  there  are 
four  royal  academies  besides  the  Brit- 
ish. 

The  Royal  Academy  of  Arts  was 
founded  in  1768  by  George  III  for  the 
encouragement  of  painting,  sculpture 
and  designing;  and  Sir  Joshua  Rey- 
nolds, an  American,  was  the  first  presi- 
dent. 

The  Royal  Academy  of  Sciences  at 
Copenhagen  was  founded  by  the  King 
of  Denmark  in  1743.  Then  there  is 
The  Royal  Academy  of  Sciences  at 
Berlin  founded  by  Frederick  I  in  1700. 
It  is  devoted  to  research  in  mathe- 
matics, physics,  philosophy  and  his- 
tory. And  again  there  is  The  Royal 
Academy  of  Sciences  at  Stockholm 
founded  in  1739  and  now  known  as  The 
Royal  Swedish  Academy.  And  still 
again  there  is  The  Royal  Spanish  Acad- 
emy founded  at  Madrid  in  1714.  Its 
membership  is  limited  to  24.  The  Im- 
perial Academy  of  Sciences  was  found- 
ed at  St.  Petersburg  in  1725  by  Cath- 
erine I. 

The  French  Academy  was  founded 
at  Paris  in  1635  by  Cardinal  Richelieu 
for  the  purpose  of  refining  the  French 


language  and  style.  The  Academy  of 
Inscriptions  and  Belles  Lettres  (1663) 
and  The  Academy  of  Sciences  (1666) — 
both  founded  at  Paris  by  Colbert — and 
The  Academy  of  Moral  and  Political 
Science  (Paris,  1795),  -were  merged 
with  The  French  Academy  and  called 
The  National  Institute  of  France.  Its 
membership  is  limited  to  forty,  and 
these  are  known  as  "the  forty  immor- 
tals." 

The  others  are:  The  Academy  of 
Fine  Arts  at  Paris  founded  in  1648, 
The  Academy  of  Medicine  at  Paris, 
which  is  the  national  board  of  health, 
and  The  Academy  of  France  at  Rome. 

In  America  we  have  The  National 
Academy  of  Design  founded  in  New 
York  City  in  1826;  and  The  Academy 
of  National  Sciences  of  Philadelphia, 
founded  in  1812.  The  latter  has  the 
best  natural  history  collection  in  the 
country.  There  is  also  The  American 
Academy  of  Political  and  Social  Sci- 
ence founded  at  Philadelphia  in  1889, 
as  well  as  The  National  Academy  of 
Sciences  founded  at  Washington  in 
1863  with  a  membership  limited  to  100; 
and  the  American  Academy  of  Sciences 
and  Arts  founded  in  Boston  in  1780. 
(Continued  on  page  550) 


A  Table  Lamp  in  Wood  and  Artglass 

rr\O  READERS  who  have  followed  In  addition  to  these,  there  will  be  re- 
the  present  articles,  the  design  of-  quired  eight  pieces  of  art  glass  of  the 
fered  this  month  will  appear  ex-  desired  shade  to  fit  the  sides  of  the  lamps 
ceedingly  simple  of  construction,  and  so  and  two  lamp  receptacles  to  be  screwed 

to  the  inside  of  the 
top  of  each  lamp. 
The  construction 
of  the  lamp  re- 
quires but  little 
comment.  The 
square  hole  is  cut 
through  the  top  of 
the  main  post  A  to 
pass  the  cross  bar 
E  which  carries  at 
its  extremities  the 
lamps  proper.  The 
parts  of  the  latter 
are  assembled  in 
the  manner  shown 
with  glue  and 
brads.  The  latter 
should  be  well  set 
and  the  holes  filled 
with  a  paste  wood 
filler  mixed  with 
the  stain  to  be 
used  on  the  frame- 
work of  the  lamp. 
The  decorative 
slats  G,  H  and  I, 
are  let  into  the  cor- 
ner posts  and  glued 
before  the  glasses  are  inserted. 

The  conductor  from  the  electric  lamps 
may  be  passed  through  the  cross  arm 
and  down  through  the  center  post  if  the 
workman  is  ingenious.  The  trick  may 
be  done  by  drilling  entirely  through  the 
cross  bar  and  also  through  the  center 
post  with  a  fairly  good  sized  bit.  The 
flexible  lampcord  is  then  passed  through 
the  cross  bar  from  end  to  end  and  a 
long  steel  wire  with  a  hook  bent  in  its 


t  s,  for  the  diffi- 
cult angles  and 
complex  features 
which,  in  other  de- 
signs, may  have 
made  the  builder 
wish  he  had  four 
hands  instead  of 
but  two,  are  con- 
spicuous by  their 
absence.  The  lamp 
presented  herewith 
is,  however,  a  pro- 
ject worthy  of 
consideration  both 
from  the  stand- 
point  of  appear- 
ance and  general 
utility. 

Following  the 
custom  established 
in  previous  articles, 
the  complete  bill  of 
materials  is  given 
below  and  the 
wood  should  be 
ordered  from  the 
mill  cut  to  size 
and  sandpapered : 


The  Table  Lamp  Complete. 


(A)  i -piece,  2x2x21   inch  oak. 

(B}  4-pieces,    £6x8x24  inch   oak. 

(C)  2-pieces,  %x7x/  inch  oak. 

(D)  2-pieces,  2x2x2  inch  oak. 

(E)  i -piece,  1x1x14  inch  oak. 

(F)  8-pieces,   %x^x8^   inch   oak. 

(G)  8  pieces,   J^x^x4^  inch  oak. 
(//)    i6-pieces,   J4xJ^x4J4   inch  oak. 
(  / )  8-pieces,  %xy2x2  inch  oak. 

(7)  One  disc,  i-inch  thick  by  8-inch  dia- 
meter oak. 

(K)  One  disc,  ^-inch  thick  by  3-inch  dia- 
meter oak. 
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section  through 
'amp 


Defo/'/s  of  Lomp 


Details  of  Lamp  Parts  Showing  Dimensions. 


end  is  sent  up  through  the  center  post 
and  hooked  over  the  cord.  With  the  ex- 
ercise of  a  little  care  and  patience  the 
cord  may  be  drawn  down  through  the 
post  without  injury  to  the  insulation. 
The  exit  through  the  disc  at  the  bottom 
of  the  post  is  a  natural  and  graceful 
one  and  appearance  of  the  wire  is  en- 
tirely inoffensive  as  it  is  led  away  to  the 
wall  or  floor  pocket. 
No  dimensions  are  given  on  the  fin- 


ished drawings  of  the  completed  lamp, 
but  a  scale  is  appended  in  order  that 
the  reader  may  readily  take  the  dimen- 
sion of  any  portion  by  cutting  the  scale 
from  the  page  and  using  it  on  the  draw- 
ing. In  the  detailed  drawings,  however, 
the  reader  will  find  each  part  accurately 
dimensioned. 

The  woodwork  may  be  stained  to  har- 
monize with  the  decorations  of  the  room 
in  which  the  lamp  is  to  be  used. 
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Elevation  and  Plan  Views  of  Completed  Lamp. 

AN  UPSTAIRS  SHOPPING  DIS- 
TRICT 

Do  your  shopping  upstairs.  That  is 
the  modern  idea  which  has  been  devel- 
oped in  Los  Angeles,  Cal.,  where  a 
nine-story  office  building  is  devoted  al- 
most entirely  to  retail  stores. 

The  Title  Guarantee  Building  in  the 
heart  of  the  shopping  center  was  built 
especially  for  this  kind  of  business  and, 
although  it  was  a  decided  innovation, 
three-quarters  of  the  space  was  leased 
before  the  structure  was  completed. 
The  ground  floor  is  devoted  to  conven- 
tional business  establishments;  the 
mezzanine  is  given  over  to  the  Title 
Guarantee  Company,  and  eight  floors 
above  are  built  with  wide  corridors 
lined  on  either  side  with  plate  glass 


store  fronts  that  display  goods 
quite  as  effectively  as  those  on 
the  street.  One  noteworthy 
feature  is  that  no  artificial  light 
is  required  during  the  business 
hours. 

Oddly  enough,  no  attempt  is 
made  to  keep  the  rival  firms  out 
of  the  proximity  of  their  com- 
petitors. Indeed,  the  tendency 
is  for  certain  floors  to  become 
centers  for  certain  lines  of  busi- 
ness: thus  the  jewelers  are  on 
the  fourth  floor,  the  tailors  on 
the  fifth,  the  piano  dealers  on 
the  seventh. 

Altogether  there  are  ninety- 
nine  stores  in  this  upstairs  shop- 
ping section,  and  on  the  ninth 
floor  there  is  additional  area  used 
as  workshops  for  tailors,  etc.,  so 
that  the  valuable  display  space 
can  be  put  to  best  use. 

The  number  of  visitors  to  the 
building  has  been  checked  up 
during  the  year  that  it  has  been 
in  operation,  and  an  average  of 
10,000  a  day  is  computed.  The 
exclusive  character  of  the  busi- 
ness conducted  there  makes  it 
especially  restful  after  the  crush 
of  a  bargain  counter  in  the  de- 
partment stores,  and  that  feat- 
ure alone  draws  much  valuable 
patronage. 

Electric  signs  on  the  building 
invite  attention  to  the  novel  features 
within,  and  the  merchants  get  together 
and  run  their  newspaper  advertisements 
in  a  space  together,  thus  making  a  better 
display  for  all.  The  idea  will  doubtless 
be  widely  copied,  as  it  has  proven  highly 
successful. 

ELECTRIC  GATE  OPENER 

In  England  a  gate  opener,  electrically- 
controlled  from  a  distance,  has  been 
placed  upon  the  market.  The  actuating 
mechanism  for  the  gate  is  a  spring  motor 
which  furnishes  the  power  actually  used 
to  open  the  gate.  The  electric  current, 
sent  from  a  considerable  distance  per- 
haps, is  used  merely  to  release  a  catch 
which  permits  the  gate  to  open  under  the 
impulse  of  the  spring. 


Experiments  with  the  Low  Voltage 
Transformer 


IN  THE  last  article  appeared  a  descrip- 
tion of  the  apparatus  necessary  to 
produce  a  current  of  very  low  volt- 
age but  of  great  volume.     Such  a  cur- 


^IVrap  with  cotton  dind 'and  solder 

tope  m/o  /uo 

Cable  o  ounaie  of  N' z*  Dare  copper  mres  ro  form 
conductor  £  inch   thick 


Fig.   11.— Showing  Method  of  Insulating  Cable. 

rent  may  be  applied  to  the  requirements 
of  the  popular  science  entertainer  in  a 
number  of  ways  and  the  space  available 
in  this  department  will  permit  of 
but  a  brief  outline  of  the  many 
interesting  experiments  it  is  pos- 
sible to  produce. 

As  a  necessary  adjunct  to  the 
transformer  described  last  month 
may  be  mentioned  a  pair  of 
heavy  cables  to  conduct  the  cur- 
rent from  the  secondary  of  the 
transformer  to  the  appliances 
with  which  the  experiments  are 
to  be  performed.  Such  cable 
may  be  purchased  in  an  electrical 
supply  store,  but  it  is  likely  to  be 
rather  too  stiff  for  the  require- 
ments of  the  performer.  For 
this  reason  the  author  suggests 
that  the  worker  make  his  own 
cable,  and  the  appended  illustra- 
tion (  Fig.  1 1 )  shows  how  this  may 


be  done.  A  coil  of  No.  24  bare  copper 
wire  is  cut  into  sufficient  ten-foot  lengths 
to  make  up  two  bundles  of  wire  each 
Y^  inch  in  diameter  when  the  wires  are 
tightly  bound  together.  The  end  of  one 
bundle  of  wires  is  forced  into  a  substan- 
tial lug  and  very  carefully  soldered  to 
insure  that  a  perfect  electrical  connec- 
tion is  made.  This  lug  is  then  gripped 
in  a  vise  and  the  wires  are  stretched 
individually  and  collectively  along  the 
bench  with  the  ends  held  securely  when 
the  stretching  has  been  done.  A  wrap- 
ping of  cotton  tape  is  then  wound 
throughout  the  entire  length  of  the  cable 
starting  at  the  end  with  the  lug  and  fin- 
ishing temporarily  three  or  four  inches 
from  the  other  end  where  the  tape  is 


Smooth  jaw 


Fig. 


12.— Elevation  and  Plan  Views  of  Special  Bronze  or 
Copper  Tongs. 
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bound  with  wire  to  keep  it  from 
unwinding.  Again  starting  at 
the  lug  end,  a  layer  of  fine,  hard 
fish  line  is  wound  around  the  ca- 
ble and  over  the  tape,  finishing 
the  covering  of  the  cable.  Be- 
fore cutting  tape  and  line  at  the 
finishing  end  the  wires  are  to  be 
cut  off  squarely  and  inserted  in- 
to* a  second  lug  which  is  careful- 
ly soldered  as  in  the  case  of  the 
first  one.  The  tape  and  line  may 
then  be  brought  up  to  the  lug 
and  finished  off.  The  same  proc- 
ess is  repeated  with  the  second 
bundle  of  wires  to  form  a  cable 
similar  to  the  first. 

The  only  other  adjuncts  neces- 
sary for  the  simpler  experiments 
with  the  transformer  are  two 
pairs  of  tongs  or  clamps  to  which 
the  cables  are  fastened.  In  Fig. 
12  the  reader  will  note  a  sugges- 
tion for  a  pair  of  tongs  of  suit- 
able design,  and  if  the  worker  is 
a  fairly  skilful  pattern-maker 
he  can  make  a  pattern  from 
which  a  copper  or  bronze  casting 
may  be  made.  Failing  in  this, 
he  may  use  a  dismantled  pair  of 
iron  tongs  or  gas  pliers  for  the 
patterns,  making  such  changes  as 
may  be  necessary  with  the  aid  of 
a  bit  of  hard  wax.  The  illustra- 
tion is  just  one-half  the  size  of 
the  finished  tongs  used  in  the  author's 
outfit,  and  it  will  not  be  safe  to  use  a 
lighter  weight  of  copper  as  the  tongs  heat 
up  pretty  well  after  the  current  has  been 
on  a  few  minutes.  The  lug  of  the  cable 
is  fitted  to  the  handle  of  the  tong,  as 
shown  in  the  illustration. 

Assuming  that  the  transformer  has 
been  set  up,  the  worker  will  be  anxious 
to  try  it  out.  The  tongs  may  be  grasped 
with  the  bare  hands  as  the  voltage  of 
the  secondary  is  so  low  that  practically 
no  shock  will  be  perceptible ;  however,  if 
the  performer's  hands  are  tender  or  sus- 
ceptible to  perspiration,  the  handles  of 
the  tongs  may  be  dipped  in  white  lacquer 
which  will  be  quite  invisible  when  dry 
but  which,  at  the  same  time,  acts  as  an 
effective  insulator.  The  tongs  having 
been  connected  to  the  transformer  sec- 
ondary by  means  of  the  cables,  and  the 


'The    Steel    Will    Quickly    Discolor   and   Become   Red   and 
Then  White  Hot." 


60 -cycle  alternating  current  circuit 
through  a  3O-ampere  fused  switch,  the 
performer  may  grasp  a  piece  of  %-inch 
steel  rod  about  two  feet  long  in  the  jaws 
of  the  tongs  and  have  an  assistant  turn 
on  the  primary  current.  The  steel  will 
quickly  discolor  and  become  gradually 
red  and  then  white  hot.  At  this  stage 
the  current  should  be  turned  off  and  the 
performer  should  place  a  pair  of  gloves 
on  his  hands,  explaining  to  the  audience 
that,  as  they  have  just  seen,  the  cur- 
rent passing  through  his  hands  has  no 
effect  whatever  upon  him,  but  that  the 
intense  heat  so  near  his  hands  is  worse 
than  unpleasant.  The  heavy  gauntlet 
gloves  in  place,  the  experiment  can  be 
carried  to  the  stage  of  white  heat,  at 
which  point  the  steel  is  almost  plastic 
and  the  rod  can  be  bent  easily  into  a 
(Continued  on  page  550) 


Plant  Culture  by  High  Frequency  Current 

Part  II.     Construction  of  the  Condenser 


IN  the  design  of  the  condenser  for 
our  purpose,  one  or  two  primary 
requisites  have  constantly  been 
borne  in  mind.  The  condenser  is  sub- 
jected to  practically  continuous  use  for 
several  hours  at  a  time  and  it  is  obvi- 
ously essential  that  ample  radiation  sur- 
face be  provided  in  order  that  the  plates 
may  remain  cool.  Coupled  with  this 
highly  important  point  may  be  mentioned 
the  importance  of  eliminating  all  corona 
or  brush  leakage  around  the  edges  of 
the  tinfoil  plates.  These  requirements 
are  ordinarily  met  with  in  an  oil  im- 
mersed condenser,  but  the  latter,  to  be 
efficient,  should  employ  only  oil  as  its 
dielectric  and  such  a  condenser  presents 
constructional  difficulties  not  easily  con- 
quered by  the  amateur  workman.  As 


the  next  best  solution  of  the  problem, 
the  design  for  a  glass  plate  condenser  of 
large  heat-radiating  surface  and  of  sub- 
stantial construction  is  offered  in  this 
article. 

For  its  construction  the  condenser  will 
require  120  plates  of  glass  8  by  10  inches 
of  the  kind  used  for  photographic  nega- 
tives. Old  plates  of  the  latter  sort  may 
be  purchased  cheaply  from  nearly  any 
photographer  and  they  serve  the  purpose 
admirably.  The  first  step  is  to  remove 
the  emulsion  coating  on  each  plate  by 
soaking  it  in  hot  water  and  scraping  with 
a  putty  knife.  The  plates  are  then  to 
be  dried  thoroughly  and  divided  into 
four  piles  of  30  plates  each.  The  com- 
plete condenser  consists  of  four  units,  of 
30  plates  each,  connected  in  series  mul- 


•  To  transformer 


Unit  N'l 
top/ate 

Unit  N"Z 
30  plates 

Unit  NS3 

UnitN!4- 

wp/afes 

30p/afes 

•  To  transformer 


Method  of  Connecting 
Condens&r 


One  plate  of  condenser  Q"*IO'  glass  coated 
both  sides  with  tinfoil  to  within  /'of  edge. 

Dip  edges  in  melted  beeswax,  to  a  depth 

Of '//  all  around. 


Fig.  1.— Showing  Method  of  Connecting  the  Four  Units  of  the  Condenser  and  Also  One  Plate  of 
Condenser  With  Tinfoil  in  Place. 
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the  other  side  in  exactly  the 
same  manner;  the  process  is  re- 
peated with  each  of  the  thirty 
plates  in  each  of  the  four  units 
until  the  120  plates  have  been 
coated.  The  lot  may  then  be 
laid  aside  to  dry  in  a  warm  room 
for  several  days.  When  this  has 
been  accomplished,  each  plate  is 
to  have  its  edges  dipped  into 
melted  beeswax  to  a  depth  of 
il/2  inches  in  order  that  the  edge 
of  the  tinfoil  on  both  sides  may 
be  thoroughly  coated  with  the 
wax.  This  will  quite  prevent 
the  corona  or  brush  losses  so  fre- 
quently noted  with  glass  plate 
condensers. 

The  rack  in  which  the  plates 

tiple  as  shown  in  Fig.  i,  and  in  order  are  to  be  mounted  may  next  claim  our 
to  make  the  description  clearer  the  steps  attention.  Its  construction  may  be  noted 
in  the  construction  will  be  given  for  but  in  Fig.  2,  which  gives  a  perspective  view 
one  of  the  four  units,  which  are  alike  in  of  the  complete  unit.  The  reader  will  see 


Fig.    2.— Perspective    View   of   One    Unit   of   the    Completed 
Condenser. 


every  particular. 


that  the  support  comprises  a  baseboard 


A  good  grade  of  varnish  gold  size  is  and  cover  of  wood  separated  by  two  end 
procured  and  placed  on  the  worktable  pieces.  The  plates  slide  in  grooves 
with  a  good  soft  brush  about  an  inch  in  formed  by  ^-inch  square  strips  of  wood 
width.  Tinfoil  of  the  grade  used  by  nailed  to  the  base  and  cover.  A  bar  of 
florists  may  be  procured  in  pound  pack-  M  mch  by  i  inch  copper  runs  across 
ages  containing  four  or  five  strips  of  foil  from  one  end  piece  to  the  other  on  either 
six  inches  wide  and  perhaps  48  inches  side  and  affords  a  means  of  connecting 
long.  The  foil  is  to  be  cut  up  into  the  many  plates  in  multiple.  This  con- 
pieces  6  by  8  inches  in  size,  neatly  flat-  nection  is  accomplished  by  means  of  the 
tened  and  separated  ready  to  be  applied  special  contact  leads  shown  in  Fig.  3. 
to  the  glass  plates,  which  should  be  ar-  These  leads  are  meiely  pieces  of  lamp 
ranged  in  a  pile  on  the  table.  A  plate  cord  tipped  at  on  2  end  with  a  lug  and 
is  removed  from  the  pile  and  given  a  at  the  other  with  a  contact  made  from  a 
quick,  thin  coating  of  the  varnish  (which  piece  of  spring  brass  ribbon  bent  into  the 
dries  in  twenty  minutes  in  the  open  air)  shape  shown  in  the  drawing.  The  ob- 
and  a  sheet  of  foil  immediately  laid  ject  of  the  contact  is  to  establish  con- 
upon  it,  care  being  taken  to  see  that  the 
foil  is  accurately  centered  on  the  plate. 
The  foil  may  be  forced  into  smooth  and 
close  contact  with  the  glass  with  the  aid 
of  a  wad  of  cotton  placed  within  a  piece 
of  soft  cloth  to  make  a  sort  of  pounce  or 
dauber.  Starting  at  the  center  of  the  foil 
sheet  and  carrying  the  rubbing  process 
toward  the  edges  with  a  circular  motion, 
the  workman  will  be  able  to  force  the 
foil  into  what  is  practically  absolute  con- 
tact with  the  glass,  and  at  the  same  time 
cause  the  surplus  of  varnish  to  exude 
from  the  edges. 

The  plate  is  then  turned  and  coated  on 


Fig.    3.— The    Special    Connector    With    Its    Contact 
and   Lug. 
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nection   between   both   plates   of   tinfoil 
when  the  spring  is  inserted. 

In  making  the  connections  to  the  bars 
on  either  side,  the  contacts  are  alter- 
nated in  order  that  the  plates  may  all 
be  in  multiple.  That  is,  referring  to 
Fig.  2,  in  starting  to  insert  the  contacts, 
on  the  one  side  the  first  contact  spring 
is  inserted  between  the  first  and  second 
plate;  on  the  other  side  the  contact 
would  be  between  the  second  and  third; 
returning  to  the  nearer  side,  the  second 
contact  is  inserted  between  the  third  and 
fourth  plates,  and  so  on  until  all  have 


been  put  in  place.  The  contact  with  the 
first  and  last  coatings  are  of  course  made 
by  inserting  the  clip  between  the  tinfoil 
and  the  wooden  end  piece,  placing  a 
small  sheet  of  glass  between  the  spring 
and  the  wood  to  prevent  the  metal  com- 
ing into  contact  with  the  wood. 

When  the  four  units  have  been  made 
as  described,  they  are  to  be  connected  up 
as  shown  in  Fig.  i,  the  connecting  leads 
being  strips  of  copper  ribbon.  The  set- 
ting up  will  receive  due  attention,  how- 
ever, in  a  later  article,  when  the  rest  of 
the  apparatus  has  been  described. 


EXPERIMENTS  WITH  THE  LOW 
VOLTAGE  TRANSFORMER 

(Continued  from  page  547) 
U  shape.  A  few  minutes  more  and  the 
steel  actually  burns  up  in  the  performer's 
hands,  sending  forth  a  shower  of  sparks 
in  all  directions.  In  order  to  protect  the 
eyes  and  clothing  from  the  sparks,  it  is 
well  to  wear  a  helmet  and  a  large  leather 
apron  to  completely  cover  the  person. 
This  dress  has  its  psychological  effect 
upon  the  audience  also. 

The  transformer  may  be  used  to  weld 
together  two  pieces  of  iron  rod  held  in 
tongs  and  brought  together;  spot  weld- 
ing of  sheet  iron  may  be  done  if  a  de- 
vice is  built  to  provide  sufficient  pres- 
sure at  the  contacts;  a  mass  of  metal 
may  be  brought  almost  to  the  melting 
point  if  placed  in  a  crucible  and  the  ter- 
minals inserted;  and,  in  fact,  countless 
other  experiments,  many  of  which  will 
suggest  themselves  to  the  possessor  of 
the  transformer,  may  be  performed. 

A  most  effective  stage  setting  is  one 
of  dark  purple  velvet  in  the  form  of  a 
cave-like  affair.  Practically  all  of  the 
electrical  experiments  should  be  per- 
formed in  semi-darkness  in  order  that 
the  effect  may  be  striking.  The  fusing 
of  copper  and  zinc  rods  held  in  the  tongs 
with  the  stage  dark  makes  one  of  the 
most  startling  experiments  the  author  has 
ever  beheld. 


THE  ROYAL  ACADEMY 

(Continued  from  page  542) 

But  why  the  word  academy?  The 
academy  was  a  gymnasium  in  the  sub- 
urbs of  Athens  in  which  Socrates  and 
Plato  taught  the  Greek  youth  who 
flocked  to  them.  Socrates'  discourses 
were  of  a  moral  nature.  Hence, 
learned  men  when  investigating,  gen- 
erally form  themselves  into  an  associa- 
tion and  call  the  association  an  "acad- 
emy." 


MOTOR    ROLLER    SKATING    THE 
NEW  SPORT 

Not  long  since  a  young  New  Yorker 
startled  the  natives  by  whizzing  down  a 
broad  avenue  on  a  pair  of  roller  skates 
which  appeared  to  be  imbued  with  some 
supernatural  power  that  made  it  unneces- 
sary for  the  skater  to  move  a  muscle  of 
his  body.  The  mystery  was  solved  when 
the  observer  noticed  a  tiny  electric  motor 
mounted  on  the  rear  of  each  skate  and 
connected  with  one  of  the  rollers  by 
means  of  a  small  chain  drive. 

The  storage  battery  furnishing  the 
electric  current  for  the  motors  was  car- 
ried in  a  belt  around  the  skater's  waist 
and  seemingly  the  weight  was  so  slight 
as  to  be  of  no  consequence. 


High  Frequency  Apparatus* 


INT    DESCRIBING  the   internal   con- 
struction of  the  high  frequency  coil 
it  is  thought  best  to  divide  the  sub- 
ject up  under  the  several  headings  indi- 
cated by  the  various  pieces  of  apparatus, 
within  the  case.    To  this  end,  therefore, 
the  reader's  attention  is  first  called  to 

THE  TRANSFORMER 

The  alternating  current  taken  from 
the  house  lighting  circuit  at  perhaps  no 
volts  is  passed  through  a  suitable  con- 
trolling switch  to  the  primary  of  the 
transformer.  The  function  of  this  de- 
vice is  to  change  the  intensity  or  voltage 
of  the  current  from  that  suitable  for 
lighting  lamps  to  one  many  hundred 
times  higher.  The  principle  of  the  trans- 
former has  already  been  discussed  in 
these  columns,  but  for  the  benefit  of  the 
lay  reader  it  may  be  said  to  be  briefly 
as  follows  :  When  an  alternating  cur- 
rent is  made  to  flow  through  a  wire,  a 
similar  current  will  be  produced  in  a 
second  wire  placed  beside  the  first  but 
having  no  connection  with  it.  If  the  two 
wires  be  wound  into  coils  and  the  coils 
placed  side  by  side,  the  effect  is  greatly 
enhanced,  and  if  a  mass  of  laminated 
iron  be  placed  within  the  openings  in 
the  coils  the  effect  shows  a  very  marked 
increase.  This  property  of  the  alternat- 
ing current  is  known  as  "induction"  and 
the  current  produced  in  the  second  wire 
is  said  to  be  induced  by  that  in  the  first. 
The  voltage  of  the  current  induced  in 
the  second  wire  is  in  direct  proportion 


*This  article  is  the  second  of  a  series  on  high  fre- 
quency apparatus.  The  first  article  appearing  in  the 
March  issue  of  MODERN  MECHANICS  is  a  general 
description  of  a  portable  high  frequency  outfit  which 
is  described  in  detail  in  this  and  succeeding  articles. 


to  the  ratio  between  the  number  of  turns 
of  wire  in  the  first  and  second  coils. 
Therefore,  if  the  first  coil  contains  one 
hundred  turns  and  the  second  coil  one 
thousand  turns,  the  voltage  induced  in 
the  second  coil  will  be  ten  times  that 
applied  to  the  first.  Accordingly,  let  us 
assume  that  in  our  transformer  there  are 
five  hundred  turns  of  wire  in  the  first 
coil  or  primary,  as  it  is  called,  and  thirty- 
five  hundred  turns  in  the  second  coil  or 
secondary.  If  we  impress  a  voltage  of 
no  on  the  primary  we  shall  have  a 
voltage  of  thirty-five  times  no  or  3850 
volts  at  the  secondary  terminals. 

This  high  voltage  makes  it  necessary  to 
employ  highly  specialized  methods  of  in- 
sulating the  windings  of  the  transformer 
for  the  tendency  of  the  very  high  poten- 
tial current  is  to  leap  through  the  air  for 
a  fraction  of  an  inch  or  to  tear  its  way 
through  even  the  best  of  insulators  unless 
they  present  sufficient  resistance  to  its 
pressure. 

In  the  next  article  we  shall  see  how 
this  high  voltage  is  applied  to  the  opera- 
tion of  the  apparatus  and  what  measures 
are  taken  to  safeguard  the  patient  from 
the  dangerous  current. 

THREE  DEVILFISH  TRANSPORTED 

FROM  HAWAIIAN  ISLANDS 
Three  giant  octopi,  or  Pacific  devil- 
fish, have  been  safely  transported  from 
Hawaii  to  San  Francisco,  where  they  will 
be  on  exhibit  among  other  strange  and 
unusual  types  of  sea  life  in  the  Hawaiian 
building  at  the  Panama-Pacific  Interna- 
tional Exposition.  These  sea-terrors  will 
be  carefully  confined  in  a  large  tank  of 
sea-water. 
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Recent   Novel   Patents 


An  Odd-Shaped  Bottle 

A  bottle  of  odd  design  is  the  subject  of  a  patent 
granted  to  an  Indiana  inventor.  As  shown  in  the 
accompanying  illustration,  the  upper  portion  of  the 
bottle  is  fitted  with  four  spring  members  that  serve  to 
hold  a  stopper  in  the  form  of  a  cap  firmly  in  place. 
It  is  obvious  that  a  bottle  of  this  kind  can  be  readily 
and  effectively  sealed,  while  its  opening  is  also  a  sim- 
ple matter. 


Clamping  Device 

A  metal  clamping  device,  shown  in  one  of  the 
sketches,  is  the  subject  of  a  patent  secured  by  a 
Western  inventor.  It  consists  of  a  piece  of  metal  made 
in  such  a  form  as  to  permit  it  to  hold  in  place  two 
pieces  of  wood  crossing  each  other  at  right  angles, 
and  is  provided  with  a  base  by  which  it  may  be 
screwed  on  another  piece  of  wood.  This  clamping 
device  should  undoubtedly  prove  of  great  value  in 
certain  lines  of  carpentry  work. 


A  Sanitary  Breathing  Shield 

A  member  of  the  United  States  Navy  is  the  inven- 
tor of  a  novel  sanitary  breathing  shield  which  is 
illustrated  in  one  of  the  accompanying  illustrations. 
The  shield  consists  of  a  framework  that  serves  to 
hold  the  resilient  material  forming  the  shield  proper. 
Nose  clips  are  provided  so  that  the  shield  may  be 
readily  worn  without  the  necessity  of  straps  or  other 
inconvenient  holding  members. 


Drawing  Board  Support 

A  convenient  drawing  board  support  has  been  pat- 
ented by  a  Chicago  inventor  and  is  illustrated  in  one 
of  the  accompanying  sketches.  It  is  so  designed  that 
it  may  be  fastened  to  any  table.  Suitable  hooks  hold 
the  bottom  of  the  drawing  board,  which  rests  against 
the  rear  support.  The  angle  at  which  the  drawing 
board  is  held  may  be  altered  at  will.  The  device  is 
made  to  fold  up  completely  so  that  it  may  be  easily 
carried  about. 


A  Cuspidor  Lifter 

A  Kansas  inventor  has  recently  been  granted  patent 
rights  on  a  cuspidor  lifter.  This  implement  consists 
of  two  pivoted  handles  terminating  at  their  lower  ends 
in  bowed  jaws.  According  to  the  claims  of  the  in- 
ventor, the  jaws  are  inserted  in  the  hole  of  a  cuspidor 
and  the  latter  can  then  be  carried  about  and  cleaned 
without  the  necessity  of  actually  handling  it  as  is  now 
customary. 

A  Bicycle  Boat 

While  numerous  bicycle  boats  have  been  patented 
in  the  past,  the  one  just  patented  by  a  Philadelphia 
inventor  has  several  interesting  features.  His  craft 
has  the  usual  bicycle  frame.  In  the  rear  it  is  fitted 
with  two  floats  between  which  is  placed  a  propeller 
driven  by  a  shaft  drive  from  the  pedals.  In  the  front, 
directly  below  and  operated  by  the  handle  bars,  is 
another  float  that  is  utilized  to  steer  the  water  vehicle. 


Improved  Window  Shade  Bracket 


lemoers. 

A   Pennsylvania  inventor  has  just  patented   a  com- 
— — ^—  bined  window  shade  bracket  and   curtain  pole  holder 


Clothes-Line  Reel 

A  clothes-line  reel,  comprising  a  rotatable  spool,  a 
shaft  on  which  the  former  revolves,  and  an  arm  ring, 
is  the  invention  of  a  Wisconsin  man.  The  accompany- 
ing sketch  illustrates  the  device  and  shows  how  it  is 
actually  used. 
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A  Safety  Beam  Grip 

A  safety  beam  grip  is  the  subject  of  a  patent  re- 
cently secured  by  a  New  York  inventor.  As  shown  in 
the  accompanying  sketch,  his  invention  consists  of  a 
beam  grip  comprising  two  main  pivoted  members  and 
two  pivoted  jaw  pieces.  The  device  is  so  designed 
that  when  the  lifting  power  is  exerted  on  the  chain 
the  jaws  firmly  grip  the  beam  and  cannot  become 
loosened  accidentally. 


A  Postal  Scale  Ruler 


A     Wisconsin     i 


rtainly     deserves     much 


credit  for  his  exceedingly  clever  invention  which  is  in 
the  form  of  a  combined  ruler  and  postal  scale.  As 
shown  in  the  sketch,  his  device  resembles  a  conven- 
tional ruler  with  the  usual  markings  on  one  edge, 
while  on  the  other  edge  are  special  markings  relating 
to  the  weight  of  mail  matter  in  ounces.  At  one  end 
of  the  ruler  is  provided  an  upright  piece  for  holding 
a  letter  or  other  mail  matter  in  place  while  it  is  being 
weighed.  A  round  pencil  is  slipped  under  the  ruler 
to  act  as  the  fulcrum  and  the  ruler  is  then  shifted 
along  the  pencil  until  it  balances.  The  markings  near- 
est to  the  pencil  indicate  the  weight  of  the  mail  matter 
held  on  the  end  of  the  ruler. 


A  Washing  Machine 

A  compact,  hand-operated  washing  machine  is  the 
subject  of  the  patent  granted  to  a  New  Yorker.  His 
machine  consists  essentially  of  a  container  for  holding 
the  clothes  to  be  washed  and  the  water,  a  system  of 
levers  actuated  by  hand  power,  and  two  bowl-shaped 
members  that  alternately  plunge  into  the  container. 
The  lever  action  is  so  designed  that  the  plungers  work 
in  a  vertical  axis.  Clothes  are  washed  in  this  machine 
by  pushing  the  handle  back  and  forth  for  a  certain 
period  of  time. 


Attachment  for  Handsaws 

A  Canadian  inventor  has  recently  secured  patent 
rights  on  a  simple  attachment  for  handsaws  that  serves 
the  purpose  of  blowing  away  sawdust  as  fast  as  it  is 
formed  while  sawing  through  a  piece  of  wood.  Not 
only  does  this  lighten  the  task  of  sawing,  but  it  also 
enables  the  workman  to  see  the  saw  cut  and  accord- 
ingly makes  for  accurate  work.  The  device  is  simply 
a  rubber  bulb,  fitted  into  the  handle  of  the  saw  and 
equipped  with  a  spout  that  points  downward  towards 
the  work. 


An  Improved  Spike 

Much  ingenuity  is  displayed  in  a  recently  patented 
form  of  spike  invented  by  a  Tennessee  native.  As 
shown  in  the  accompanying  sketch,  his  form  of  spike 
consists  of  a  principal  member  with  a  barbed  point, 
and  a  sliding  member  containing  a  split  sleeve.  The 
action  of  the  spike  is  quite  obvious  if  the  drawing  is 
studied.  As  the  point  is  driven  into  a  piece  of  wood 
the  action  is  quite  conventional  until  the  spike  has 
been  driven  in  as  far  as  the  sliding  member,  successive 
blows  causing  the  sliding  member  to  move  upward 
and  the  sleeve  to  spread  out  and  become  firmly  an- 
chored in  place  by  means  of  the  barbs. 


Lamp  Cord  Adjuster 

Nothing  could  be  very  much  simpler  than  the  cord 
adjuster  recently  patented  by  a  Pennsylvania  inventor 
and  illustrated  in  one  of  the  accompanying  sketches. 
The  cord  adjuster  consists  of  a  piece  of  insulating 
material  of  the  shape  illustrated,  as  well  as  a  spring 
that  presses  at  both  its  ends  against  the  lamp  cord 
passing  through  the  device.  The  cord  adjuster  is  so 
designed  that  it  can  be  slipped  on  any  lamp  cord  with- 
out the  necessity  of  taking  off  the  socket  or  disturbing 
the  connections  in  any  way. 


Paint-Brush  Holder 

Nothing  is  more  annoying  than  to  have  the  handle 
of  a  paint-brush  become  covered  with  paint  or  varnish, 
caused  by  its  slipping  into  the  liquid  or  rubbing  against 
the  sides  of  the  can  or  other  container.  To  eliminate 
this  trouble  an  inventor  hailing  from  Colorado  has 
devised  a  simple  holder  of  bent  wire  that  may  be 
attached  to  any  can  and  will  hold  the  brush  in  the 
center  of  same. 


Finger  Trainer  for  Pianists 


A  New  York  inventor  has  devised  a  novel  arrange- 
ment to  be  worn  by  persons  learning  piano  playing. 
The  invention  consists  of  an  adjustable  wrist  band  to 
which  are  connected  by  means  of  straps  several  loops 
that  are  placed  around  the  fingers  of  the  hand.  The 


arrangement  serves  to  hold  the  wrist  and  fingers  in 
the  proper  position  and  thus  trains  the  learner  to  hold 
his  or  her  hand  correctly. 
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Questions  and  Answers 


This  department  will  appear  regularly  in  THE  WORLD'S  ADVANCE,  subject  to  following 
regulations:  The  questions  must  be  legibly  written  with  typewriter  or  in  ink,  on  one  side  of 
the  sheet.  Each  question  must  be  definite  and  cover  but  one  point  of  the  subject  under  con- 
sideration, although  a  letter  can  contain  more  than  one  question.  On  the  10th  of  the  second 
month  preceding  the  date  of  issue  of  the  magazine,  all  the  questions  on  hand  will  be  consid- 
ered and  those  which  are  put  in  the  most  intelligent  manner  and  of  widest  general  interest 
will  be  selected  for  publication  in  such  issue,  the  number  being  governed  by  the  space  available. 
All  other  questions  will  be  returned  to  the  writers  with  a  statement  of  the  price  for  which 
they  will  be  answered  by  letter.  Return  postage  must  be  enclosed  with  each  letter  containing 
questions,  and  the  letters  must  be  addressed  to  the  Questions  and  Answers  Department  and 
contain  nothing  relative  to  other  departments  of  the  magazine. 


J 


In  reply  to  the  many  requests  of  our  readers 
as  to  where  they  may  obtain  call  books  with 
both  the  United  States  and  foreign  calls,  we 
will  say  that  there  is  not  published  in  this 
country  a  complete  call  book  the  same  as  the 
one  for  United  States  stations  only.  All  United 
States  calls,  including  those  of  amateur  sta- 
tions, are  published  in  a  call  book  which  may 
be  obtained  from  the  Superintendent  of  Docu- 
ments, Government  Printing  Office,  Washing- 
ton, D.  C.,  for  fifteen  cents.  The  complete 
list  of  international  calls  may  be  obtained  only 
from  the  International  Telegraphic  Union  at 
Berne,  Switzerland.  The  Marconi  Yearbook, 
however,  contains  a  reasonably  complete  list 
of  international  calls,  and  in  addition  a  map 
showing  the  principal  wireless  stations  of  the 
world.  This  book  may  be  obtained  from  our 
Book  Department 


PRIMARY  CELLS. 

(29)  H.  Frankland,  New  York  City, 
asks: 

Q.  i.  —  What  is  the  amperage  of  the  aver- 
age wet  cell  and  of  the  average  dry  cell? 

A.  i.  —  The  amperage  which  it  is  possible 
to  get  from  a  cell  will  depend  on  the  re- 
sistance of  the  measuring  device  used.  If 
an  ammeter  of  low  resistance  is  used  the 
ordinary  wet  cell,  such  as  is  employed  for 


bell  work,  will  give  about  5  amperes  on  a 
short  circuit.  Dry  cells  vary  from  25  to 
35  amperes;  small  flashlight  cells  from  5 


to  10  amperes.  The  type  S  Edison  caustic 
of  soda  cell  will  give  from  30  to  35  am- 
peres. None  of  these  cells  will  stand  this 
rate  of  discharge  for  any  appreciable  length 
of  time. 

Q.  2.  —  Is  a  battery  of  Grenet  (bichro- 
mate) wet  cells  suitable  for  operating  a 
wireless  spark  coil? 

A.  2.—  Yes. 

Q-  3-  —  Does  a  multiple  connection  of 
cells  increase  the  voltage? 

A.  3.  —  A  battery  made  up  of  cells  con- 
nected in  multiple  would  have  the  same 
voltage  as  a  single  cell,  but  its  internal  re- 


sistance would  be  less,  and  accordingly  the 
output  would  be  greater.  A  cell  has  a 
definite  voltage  regardless  of  its  size.  Its 
internal  resistance,  however,  decreases  with 
increase  in  size.  The  capacity  in  ampere- 
hours  increases  with  increase  in  size,  so 
that  while  the  voltage  remains  the  same 
for  all  sizes  of  the  cell,  the  output  in  watt- 
hours  will  increase  as  the  size  is  increased. 


RADIO    SET. 

(23)     C.  M.  Patch,  Dubuque,  la.,  writes: 

Q.  i. — I  am  working  on  a  one  kilowatt 
set  with  an  end  in  view  of  having  it  theo- 
retically as  well  as  actually  correct  in  every 
detail.  There  are  several  questions  of 
more  or  less  technical  nature  pertaining  to 
the  glass  plate  condensers  that  I  am  work- 
ing on  which  I  desire  to  get  advice  on. 
Good  advice  is  hard  to  get  and  with  the 
knowledge  and  experience  you  have,  I  am 
sure  you  are  in  a  position  to  help  me  out 
better  than  anyone  else.  The  capacity  of 
a  transmitting  condenser,  designed  to  bal- 
ance up  well  with  the  inductance  of  an  os- 
cillation transformer  to  tune  to  a  200 
meter  wave,  as  I  understand,  is  determined 
by  dividing  1,000  X  the  power  in  Kw.  by 
the  number  of  cycles  per  second  X  the 
secondary  voltage,  squared.  In  my  case  I 
have  one  of  Clapp-Eastham's  i  Kw.  type 
E  (12,000  volt  secondary)  transformers  to 
use  on  no  volt,  60  cycle  supply.  This 
figures  0.00000001157  Farads.  Multiplying 
by  1,000,000  changes  it  to  0.01157  M.F. 

My  idea  is  to  build  four  units  of  0.01157 
M.  F.  capacity  with  a  little  additional  ca- 
pacity which  I  may  use  or  not,  just  as  is 
necessary.  Then  I  will  connect  these  four 
units  in  series  multiple  so  as  to  avoid  too 
much  strain  on  the  plates.  Will  J^-inch 
glass  be  necessary  or  will  i/i6-inch  be 
sufficient? 

A.  i. — The  1/16  should  be  sufficient. 

Q.  2. — Clapp-Eastham  state  that  12  plates 
coated  with  6  by  8  inch  pieces  of  tinfoil 
should  give  sufficient  capacity  for  each  unit. 
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Do  you  think  that  this  statement  is  cor- 
rect? 

A.  2. — Yes,  this  will  give  sufficient  ca- 
pacity. 

Q.  3. — How  can  I  fasten  the  tinfoil  on 
and  what  should  the  condenser  be  im- 
mersed in? 

A.  3. — The  condenser  may  be  immersed 
in  transformer  oil.  An  excellent  way  to 
fasten  the  tinfoil  on  is  as  follows: 

Place  the  plates  in  a  moderately  warm 
oven  and  heat  them  for  five  minutes;  re- 
move them  and  rub  the  surface  with  bees- 
wax. The  tinfoil  should  have  rounded  cor- 
ners, and  just  before  it  is  spread  over  the 
surface  of  the  glass,  a  piece  of  copper 
ribbon  should  be  slipped  underneath,  mak- 
ing a  lug  for  connections.  Spread  the  tin- 
foil on  the  other  side  in  the  same  man- 
ner, and  when  completed  paint  the  edges 
with  hot  beeswax.  Beeswax  is  far  superior 
to  shellac  because  it  does  not  blister  like 
shellac.  It  is  the  blistering  which  causes 
most  of  the  failures  in  plates. 
.  Q.  4- — Can  I  mount  the  condenser  on  one 
side  of  a  panel  switch-board  and  use 
switches  mounted  on  the  other  to  cut  in 
additional  amounts  of  condenser? 

A.  4. — Such  a  method  might  be  permis- 
sable  if  it  were  not  necessary  to  reduce 
the  length  of  leads  to  an  absolute  mini- 
mum. The  200  meter  requirement  makes 
it  necessary  to  use  very  short  leads,  too 
short  in  fact  to  permit  such  a  convenient 
method  of  connecting  up  condenser  plates 
to  be  used. 

FIELD   AND   ARMATURE  DATA. 

(24)  H.  H.,  Helena,  Mont,  asks: 

Q.  I. — Can  a  certain  laminated  field  and 
a  short-circuited  armature  be  utilized  for 
making  a  practical  motor,  say  for  driving 
a  small  lathe,  washing  machine,  etc.?  Out- 
side diameter  of  stator  sheets  is  7^",  out- 
side diameter  of  rotor  is  3^",  both  being 
2"  thick.  There  are  four  field  poles,  and 
rotor  has  17  one-quarter  inch  copper  rods. 
Motor  has  been  rated  as  3-phase,  %  h.  p. 

A.  I. — Unless  you  have  been  seriously 
mistaken  as  to  the  construction  of  the 
stator,  the  motor  could  not  have  been 
operated  on  a  three-phase  circuit,  there  be- 
ing no  way  to  wind  four  poles  for  such  a 
supply.  It  certainly  appears  as  an  ordinary 
single-phase  fan  motor,  but  far  from  y2  h.  p., 
say  i-ip  h.  p.  You  will  not  find  efficient 
power"  motors  for  alternating  current  cir- 
cuits with  the  definite  sort  of  poles  used  for 
direct  current  machinery.  You  should  have 
numerous  internal  slots,  say  not  less  than  24, 
wound  in  the  manner  clearly  described  in 
Watson's  articles. 

COATING  IRON  WITH  TIN. 

(25)  J.  E.  T.,  Plessisville,  P.  Q.,  asks: 
Q.  i.— How    can    a    cast    iron    vessel    be 

coated  with  tin?  He  states  that  if  he  can 
succeed  in  doing  such  work  he  will  take 
a  fine  position,  and  get  plenty  of  work. 


A.  I. — We  are  sure  that  if  you  could  find  out 
how  to  do  this  you  would  indeed  get  a 
fine  position — you  might  readily  expect  a 
million  dollars  for  the  process,  but  no  one 
as  yet  knows  how  to  do  it. 


CHANGING  MOTOR  WINDING. 

(26)  E.  B.,  North  Attleboro,  Mass.,  asks: 
Q.  i. — How  to  adapt  a   iio-volt   125-140- 

cycle  fan  motor  to  a  6o-cycle  circuit? 

A.  i. — Your  motor  has  either  eight  or 
ten  poles,  but  for  the  lower  frequency  cir- 
cuit it  should  have  only  four  poles.  If 
your  motor  has  eight  poles,  you  can  re- 
connect them  so  as  to  have  two  adjacent 
poles  North,  the  next  two  South,  and  so 
on,  giving  a  partial  equivalent  of  half  the 
present  number.  The  operation  of  the  mo- 
tor, however,  will  be  uneconomical. 

INTERNATIONAL  SIGNAL  CODE. 

(27)  C.    V.    Williams,    San    Jose,    Calif., 
asks: 

Q.  I.— Kindly  give  list  of  all  Official  Ab- 
breviations and  the  International  Signal 
Code  or  where  same  can  be  purchased. 

A.  i. — The  International  Signal  Code  is 
not  a  set  of  abbreviations  intended  to  be 
sent  by  wireless,  but  instead  is  a  flag  code. 
There  are  flags  to  represent  every  letter 
in  the  alphabet  and  words  may  be  spelled 
out  by  means  of  these  flags.  To  make 
transmission  more  rapid  there  are  sets  of 
abbreviations  used  to  designate  common 
nautical  expressions.  The  code  may  be 
found  in  many  nautical  books  and  you  can 
doubtless  obtain  a  copy  from  the  Govern- 
ment Printing  Office  at  Washington.  There 
is  also  another  set  of  signals  known  as 
distant  signals.  These  are  formed  by  hoist- 
ing cones,  balls  and  drums.  As  the  cone 
has  two  positions  there  are  four  characters 
available,  each  of  which  is  designated  by 
a  number.  Common  expressions  may  be 
formed  by  these  symbols  according  to  the 
International  Code. 

Q.  2.— If  this  list  is  not  of  the  Inter- 
national Signal  Code  then  please  state  their 
meaning:  6,  73,  10,  21,  121. 

A.  2. — As  previously  mentioned  there  are 
but  four  characters  available  so  we  do  not 
believe  that  the  numbers  you  heard  were 
the  equivalent  of  the  distant  signals  sent 
by  radio.  Perhaps  what  you  heard  were 
abbreviations  used  by  some  particular  line. 
'73,"  of  course,  is  the  common  greeting 
expression.  We  have  no  interpretation  of 
the  others  mentioned.  If,  however,  the 
numbers  were  the  equivalent  of  the  distant 
signals  the  only  two  capable  of  interpre- 
tation are  21  and  121.  The  former  means 
immediate  assistance  wanted"  and  the  lat- 
ter "I  am  aground."  Perhaps  some  of  our 
readers  may  have  further  information  as 
to  what  these  signals  were  and  we  would 
appreciate  it  if  they  would  send  in  their 
opinion  m  order  that  the  subject  may  be 
more  fully  discussed. 


556 


THE    WORLD'S    ADVANCE 


DIG  SECTION  i 

Devoted  to  the  Encouragement  of  Amateurs 

and  Experimenters  in  the  Field  of 

Radio  Communication. 


SOLVING  THE  AMATEUR'S  DIFFICULTIES* 

Helpful   Information  Tending  to  a    Better    Understanding   of   the 
Radio  Law  and  Increased  Efficiency  of  Apparatus. 


By  E.  E.  Bucher 

Instructing  Engineer,  Marconi  Wireless  Telegraph  Company   of   America. 


IN  the  March  issue  of  MODERN  ME- 
CHANICS   there    appeared    the    first 
part  of  this  article  dealing  with  the  solv- 
ing of  the  amateur's  difficulties.    Contin- 
uing the  discussion : 

OSCILLATION   TRANSFORMERS. 

It  is  believed  by  many  amateurs  that 
in  order  to  emit  a  pure  wave  to  comply 
with  the  United  States  regulations,  it 
is  necessary  to  construct  an  elaborate 
inductively  coupled  oscillation  trans- 
former in  place  of  the  single  coil  helix 
generally  used.  There  can  be  no  denial 
of  the  fact  that  a  transformer  of  the 
former  type  allows  rapidity  of  adjust- 
ment unattainable  by  the  plain  "helix," 
but  practically  the  same  results  may  be 
produced  with  the  latter. 

Referring  to  the  diagram  in  Fig.  3, 
let  'AB  represent  an  ordinary  direct 
coupled  helix.  Let  us  say,  for  example, 
it  consists  of  8  turns  of  wire  spaced 
f^i-inch,  each  turn  12  inches  in  diameter. 
If  the  capacity  of  the  condenser  C  is  of 
such  value  that  in  order  to  obtain  a  wave- 
length of  200  meters  in  the  closed  oscil- 

*The  first  part  of  this  article  appeared  in  the  March 
issue  of  MODERN  MECHANICS.  The  subjects  covered  in 
that  issue  were:  Aerials  and  the  Law,  Transmitting 
Condensers,  and  Rotary  Gaps. 


latory  circuit  but  }l/2  turn  or  less  is  re- 
quired between  points  E  and  D  for  res- 
onance, it  is  evident  that  the  mutual  in- 
ductance between  the  closed  oscillatory 
circuit  and  the  antenna  circuit  is  of  small 
value.  Therefore,  the  emitted  wave  will 
approach  a  single  frequency  of  as  pure 
a  character  as  may  be  expected  from  a 
"loose-coupled"  oscillation  transformer. 
Take  a  similar  case  as  shown  in  Fig.  4. 
The  oscillations  in  the  antenna  circuit 
take  the  path  through  the  helix  from  A 
to  B,  while 


those    in    the 
closed   circuit 
take  the  path 
D     and     E. 

i 

Since  the  ac- 
tive turns  of 
either    circuit 
are  some  dis- 
tance   from 
one  another, 

M 

i 

a 

the  mutual 

inductance 
is  correspond- 
ingly  small 
and,   if   suffi- 
cient space  in- 
tervenes    be- 

Fig.  3 

Connections     for    an    Ordinary 
Direct-Coupled  Helix. 
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tween  the  acdve  turns,  a  wave-length  of 
single  frequency  is  emitted  from  the 
antenna  circuit. 

It  should  be  clear,  then,  that  an  in- 
ductively coupled  oscillation  transformer 
is  not  required  to  comply  with  the  United 
States  laws,  and  that  a  single  coil  may 
be  employed  if  used  in  the  manner  shown 
in  the .  preceding  paragraph. 

RECEIVING  TUNERS. 

Many  amateurs  are  in  doubt  concern- 
ing the  proper  dimensions  of  a  receiving 
tuner  for  their  work.  Some  attempt  to 
build  a  receiving  tuner  having  an  enor- 
mously wide  range  of  wave-lengths, 
making  no  provision  for  the  elimination 
of  dead-ends.  If  the  tuner  is  to  be  used 
for  wave-lengths  up  to  600  meters  only, 
the  windings  can  be  very  small  indeed. 
For  instance,  a  cardboard  tube  3^  inches 
in  diameter  wound  for  a  distance  of  2^4 
inches  with  No.  32  wire,  gave  a  second- 
ary winding  of  sufficient  length  to  tune 
to  wave-lengths  of  600  meters.  Now 
the  size  of  the  primary  winding  to  cor- 
respond with  this  secondary  winding  for 
600  meters  cannot  be  definitely  given,  as 


the  size  of  the 
aerial  with 
which  it  is  to 
b  e  employed 
is  not  known. 

If  the  pro- 
gressive ama- 
teur desires 
to  receive 
waves  of 
greater  length, 
an  inductively 
coupled  re- 
ceiving tuner 
for  tuning  to 
wave-lengths 
of  3,000  me- 
ters may  have 
the  following  approximate  dimensions : 

The  secondary  winding  should  be  3^ 
inches  in  length  and  3*4  inches  in  di- 
ameter, wound  closely  with  No.  28  wire. 
If  this  winding  is  shunted  by  a  condenser 
of  o.ooi  Mfds.  capacity,  the  circuit  is 
resonant  to  wave-lengths  up  to  3,000 
meters.  The  primary  winding  for  this 
same  tuner  may  have  a  length  of  4% 
inches  and  a  diameter  of  3^4  inches, 


Another  Scheme  of  Conne 
for  a  Helix. 


Comparative  sizes  ofrece/v/ng  tuners  for  various  wove 
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Rot 

ige  /so  /o  6oo  /vefer^                                ftange  300  f  03000  mefenj 

\  i 

\ 

1 

t 

•25* 

•a? 

I 

V 

i 

1 

1 

41 

t 

1 

J               Norn 

-corid  \ 

Withy 

7/r<37</  1 

Pr/majy  wourfd  for>     Sec.  wound  for  2$"           Primary  wound  for 
4"  #E4j.j.cwire.          fute&cmno                   fu/f  *  ze  3.<s.c.  w/re 

Sec.  wound  ft/// 

\ 

1 

•~z 

•   1  1         tYowa  'fa//  j  fyer 
*z*  j.j.c  wire 

\  \         Wo 

wrffi///]  /(. 
'jojj.c.wr 

r  ] 

Pr/mary 

V                  1 

1 

3econdar± 

'  T 

1 

fionge 
tioo/btvoo 

ne/erj    | 

\ 

1 

Winding  Data  for  Primary  and  Secondary  of  Loose  Couplers  for  a  Large  Range  of  Wave-lengths. 


558 


THE     WORLD'S    ADVANCE 


wound  closely  with  No.  26  S.  S.  C.  wire. 
With  an  antenna  having  a  natural  wave- 
length of  about  350  meters,  this  winding 
will  receive  wave-lengths  up  to  3,000 
meters.  If  the  antenna  has  a  natural 
period  of  160  meters  the  primary  wind- 
ing must  be  proportionately  increased  or 
a  loading  coil  added  in  series  with  the 
winding  as  described. 

Amateurs  who  desire  to  receive  the 
longer  wave-lengths  with  a  considerable 
degree  of  efficiency  should  erect  two 
aerials,  one  of  short  wave-length  for 
transmitting  on  the  2OO-meter  wave  and 
the  other  of  greater  length  for  the  re- 
ception of  signals  from  the  high  power 
stations. 

A  single  wire  aerial  is  quite  sufficient 
for  receiving,  providing  the  wire  has  a 
fair  degree  of  conductivity.  Such  an 
aerial  for  wave-lengths  up  to  10,000 
meters  should  have  a  flat  top  length  of 
at  least  1,000  feet — preferably  2,000  feet 
— the  height  being  decided  upon  by  the 
amateur.  Of  course,  a  wire  of  this 
length  is  not  suitable  for  the  reception 
of  2OO-meter  signals.  For  maximum  re- 
sults the  short  wave  signals  must  be  re- 
ceived on  the  smaller  transmitting  aerial. 

A  20O-meter  aerial  is  fairly  suitable 
for  the  reception  of  wave-lengths  up  to 
3,000  meters,  but  for  bringing  in  stations 
above  this  value  it  will  be  necessary  to 
resort  to  a  longer  aerial. 

Amateurs  living  in  the  open  country 
are  not  required  to  erect  an  aerial  espe- 
cially for  the  reception  of  long  wave- 
lengths, but  instead  they  may  use  the 
telephone  line  connected  to  their  own 
residence.  The  aerial  binding-post  of 
the  receiving  tuner  may  be  connected  to 
one  side  of  the  telephone  line,  the  ground 
binding  post  being  connected  to  a  short 
wave  condenser  in  series  with  the  earth 
connection.  If  the  series  condenser  is  of 
small  value — o.ooi  Mfds.  or  less — it  will 
not  interfere  in  any  way  whatsoever  with 
conversation  taking  place  on  the  tele- 
phone line,  nor  will  the  one  tapping  in  on 
this  line  be  able  to  hear  telephonic  com- 
munications. It  has  been  found  possible 
on  an  ordinary  telephone  line,  to  receive 
messages  from  high  power  stations  at  a 
distance  of  3,000  miles.  Fig.  5  illustrates 
the  scheme  of  connections. 


Many  amateurs  are  interested  in  know- 
ing the  dimensions  of  a  receiving  tuner 
for  very  long  wave-lengths  and  accord- 
ingly the  following  may  be  of  value: 

The  secondary  winding  should  be  10^3 
inches  in  length  on  a  form  6~/s  inches  in 
diameter,  wound  closely  with  one  layer 
of  No.  30  S.  S.  C.  wire.  When  this 
winding  is  shunted  by  a  condenser  of 
0.0003  Mfds.  capacity  it  gives  a  wave- 
length value  of  7,500  meters,  and  with 
a  variable  condenser  of  greater  capacity 
it  will  quite  readily  afford  adjustments 
to  a  wave-length  of  10,000  or  11,000 
meters.  The  primary  of  the  same  tuner 
may  be  6^4  inches  in  diameter  and  n 
inches  in  length.  It  is  wound  closely 
with  one  layer  of  No.  22  or  24  S.  S.  C. 
wire.  This  receiving  transformer  should 
be  used  in  connection  with  an  aerial  at 
least  1,000  feet  in  length  and  preferably 
longer. 

In  the  dimensions  of  the  receiving 
tuners  as  given  so  far,  the  size  of  wire 
for  the  secondary  winding  has  been  pur- 
posely selected  for  use  with  detectors  of 
the  crystal  type.  If  the  amateur  intends 
to  employ  the  audion  as  the  receiving  de- 
tector and  desires  to  receive  the  maxi- 
mum strength  of  signals  with  a  minimum 
of  losses  due  to  distributed  capacity,  he 
should  not  hesitate  to  make  the  second- 
ary windings  of  wire  as  small  as  No.  36. 
This  affords  a  maximum  potential  which 
is  necessary  for  increased  strength  of 
signals. 

The  audion  is  essentially  a  high  re- 
sistance detector  and  therefore  requires 
a  considerable  value  of  potential  for  the 
best  results.  If  a  condenser  is  used  in 
shunt  with  the  secondary  winding,  it 
should  always  be  one  of  small  value  and 
its  maximum  capacity  in  no  case  should 
exceed  o.oooi  Mfds. 

In  connection  with  receiving  tuners, 
it  is  a  fact  worthy  of  consideration  that 
the  maximum  strength  of  signals  is  ob- 
tained with  practically  all  types  of  de- 
tectors when  the  inductance  of  the  sec- 
ondary winding  predominates  rather  than 
the  capacity;  that  is  to  say,  when  the 
capacity  in  shunt  is  of  small  value  as 
compared  to  the  value  of  the  inductance 
for  a  given  wave-length.  On  the  other 
hand,  better  syntonic  effects  are  secnnH 


THE     WORLD'S    ADVANCE 


559 


Telephone  Line  a<s  o  rece/w'ng  aer/'a/ 

L/ne 


ZXH 


Connections  for  Employing  a  Telephone  Line  as  a  Receiving  Aerial. 


at  the  receiver  when  the  value  of  the 
secondary  inductance  is  small  and  the 
shunt  capacity  proportionately  large, 
provided  the  coupling  is  correspondingly 
decreased. 


In^an  early  issue  of  THE  WORLD'S  AD- 
VANCE the  writer  will  discuss  testing  buz- 
zers and  the  testing  of  receiving  trans- 
formers, bringing  to  light  many  nefw 
points  that  are  not  generally  known. 


WESTERN    AMATEURS    SEEK    TO 
OPERATE  THEIR  INSTRU- 
MENTS AGAIN 

In  the  Sixth  Radio  District,  which  em- 
braces California,  Utah,  Nevada,  Arizona 
and  Hawaii,  the  amateurs  have  been  re- 
fused permission  to  either  send  or  re- 
ceive, ever  since  the  war  in  Europe  be- 
gan. Rear-Admiral  Pond  of  the  Twelfth 
U.  S.  Naval  Inspection  Department, 
placed  the  ban  on  the  wireless  amateurs, 
much  to  their  regret. 

The  Government's  intention  was  to 
prevent  a  breach  of  the  neutrality  regula- 
tions, on  the  supposition  that  the  ama- 
teurs might  send  information  to  foreign 
ships,  California's  coastline  extending 
some  seven  hundred  miles  along  the  Paci- 
fic coast.  The  amateurs  are  certain  they 
could  be  trusted  to  observe  the  rules  of 
strict  neutrality,  and  a  movement  has 
been  started  to  induce  Admiral  Pond  to 


raise  the  ban.  The  Sunset  Radio  Asso- 
ciation of  San  Francisco,  of  which  Wal- 
ter Maynes,  a  licensed  operator,  is  pres- 
ident, has  taken  the  matter  up  and  is 
circulating  petitions  throughout  the  en- 
tire Sixth  District  for  the  signatures  of 
amateur  operators,  the  intention  being 
to  present  these  petitions  to  Admiral 
Pond  and  induce  him  to  lift  the  ban  on 
amateur  wireless. 

The  amateurs  pledge  themselves  to  a 
strict  observance  of  the  nation's  neutral- 
ity, and  hope  to  be  placed  on  their  honor 
in  the  matter  of  sending  and  receiving. 
All  operators  in  this  district  are  eagerly 
availing  themselves  of  the  opportunity  to 
sign  the  petitions  and  thus  boost  the 
good  work.  These  petitions  may  be  se- 
cured by  addressing  either  Walter 
Maynes,  President,  207  Hugo  street,  San 
Francisco ;  Carroll  Reed,  Secretary,  1683 
7th  avenue,  San  Francisco;  or  Howard 
Lee,  1580  Grove  street,  San  Francisco. 
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By  Means  of  a  Small  Sign  Hung  On  the  Spreader  of 

an  Aerial,  Passers-by  are  Informed  of  the  Station's 

Call  Letters. 

A  STATION  NAME  SIGN 

Many  times  in  his  travels  an  amateur 
will  happen  to  see  an  aerial  and  the  ques- 
tion will  immediately  come  to  his  mind : 
"Have  I  ever  'talked'  with  that  fellow?" 
If  the  amateur  had  a  means  of  telling 
who  the  aerial  belonged  to  he  would  im- 
mediately know  whether  he  had  "talked" 
to  its  owner  before. 

In  view  of  the  foregoing,  it  would 
probably  be  a  good  plan  for  amateurs  to 
place  a  sign  made  of  either  wood  or 
metal  and  of  about  the  same  size  as  an 
automobile  license  plate  on  a  spar  of  the 
aerial,  as  shown  in  the  sketch.  Not  only 
will  such  a  sign  inform  passersby  as  to 
the  call  of  the  station,  but  it  will  also 
prevent  the  aerial  from  turning  over  in 
a  storm. — FRANK  H.  BROOME. 


DEPRESSED     ANTENNAE 

It  has  been  found  that  the  antenna  of 
a  wireless  apparatus,  although  fixed  only 
a  few  inches  above  the  ground,  will  suc- 
cessfully receive  radiations  from  a  con- 
siderable distance.  In  a  garden  at  St. 
Denis,  a  few  miles  from  the  center  of 
Paris,  Professor  Rothe  placed  on  posts 


about  six  inches  high  a  copper  wire  that 
was  varied  in  length  from  50  to  115 
feet.  The  insulation  was  poor,  and  the 
wire  touched  the  grass  at  several  points. 
It  was  not  laid  in  the  direction  of  Paris. 
Professor  Rothe  used  a  water  pipe  for 
the  earth  connection,  and  also  arranged 
a  detector,  a  telephone  and  a  battery  in 
series  between  the  water  pipe  and  the 
common  terminal  of  the  aerial  and  the 
self-induction.  With  this  arrangement 
he  received  distinct  signals  from  the 
Eiffel  Tower.  He  used  first  a  4OO-ohm 
telephone  and  then  a  i5O-ohm  receiver 
shunted  across  a  Jegou  transformer.  An- 
other French  experimenter  had  equal 
success,  and  it  is  predicted  that  on  ac- 
count of  their  cheapness  and  simplicity, 
the  depressed  aerials  will  be  extensively 
used. — EDWIN  TARRISSE. 


MICA  PLATE  FOR  ROTARY  SPARK 
GAP 

It  is  not  necessary  to  use  hard  rubber 
or  other  expensive  material  for  rotary 
spark  gap  discs.  Sheet  micanite  1/32 
inch  thick  will  be  found  excellent  mate- 
rial for  making  rotary  gap  discs  for  pow- 
ers up  to  *6  kw.  The  micanite  plate 
should  be  reinforced  by  a  heavy  brass 
or  copper  ring  such  as  is  usually  em- 
ployed in  rotary  gaps.  This  ring  pre- 
vents the  mica  from  chipping  at  the  edge. 
Micanite  has  one  fault  and  that  is  due  to 
its  being  made  of  mica  and  shellac — 
when  it  is  heated  the  shellac  melts.  To 
avoid  this  trouble  when  employing  it  for 
a  rotary  gap,  the  transmitting  key  should 
not  be  pressed  while  the  gap  is  standing 
still,  since  the  studs  would  become  heat- 
ed and  consequently  cause  a  warping  of 
the  disc. — IRVING  FAR  WELL. 

A  seaman  who  partook  in  the  naval 
fight  off  the  Falkland  Islands  between 
the  British  and  German  fleets,  recently 
disclosed  a  few  sidelights  of  that  engage- 
ment. He  states  that  before  the  fleets 
joined  in  battle,  the  British  vessels  en- 
deavored to  communicate  by  wireless 
with  each  other  the  various  orders  and 
instructions  for  the  battle  formation  and 
succeeded  despite  the  enemy's  jamming. 
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THE  STATIONS  AND  APPARATUS  IN  THE  ABOVE  VIEWS  ARE  AS  FOLLOWS: 

(1)— Receiving  and  Transmitting  Apparatus  of  D.  B.  Tripp  of  New  Bedford,  Mass.  Practically 
All  of  the  Apparatus  in  This  Station  Has  Been  Made  by  Its  Owner.  (2)— Wireless  Station  of 
C.  G.  Howard  of  Newark,  O.  (3) — Receiving  and  Sending  Apparatus  of  Peter  Faber  of  Madison, 
Wis.  (4)— Wireless  Station  of  Fred  F.  Dennis,  Fair  Haven,  N.  J.  The  Receiving  Apparatus 
Has  a  Range  of  1,500  Miles,  Day  and  Night.  (5)— A  Corner  of  the  Experimental  Laboratory  of 
Guy  A.  Hunter,  Port  Townsend,  Wash.,  Showing  the  Switches  and  Various  Instruments. 
(6)— Wireless  Station  of  James  P.  McQuaide,  Larchmont,  N.  Y. 


In  Defence  of  the  Flat  Top  Aerial 


By  Raymond  W.  Woodward,  B.S. 


IN  the  February  number  of  MODERN 
MECHANICS  there  appeared  an  article 
entitled  "The  Fallacy  of  the  Flat  Top 
Aerial,"  in  which  it  was  stated  that  an 
aerial  composed  of  wires  placed  one 
above  the  other  would  prove  to  be  more 
satisfactory  than  the  customary  flat  top 
antenna.  It  is  the  purpose  of  this  article 
to  show  wherein  the  writer  believes  that 
the  foregoing  conclusions  are  erroneous 
and  that  other  things  being  equal  the  flat 
top  aerial  is  more  suitable  for  wireless 
reception  than  the  above  mentioned  type. 
In  the  first  place,  if  we  glance  at  the 
various  commercial  aerials  throughout 
the  country,  we  will  see  that  the  majority 
of  them  are  of  flat  top  construction,  and 
none  have  the  wires  in  a  vertical  plane. 
Notable  examples  are  practically  every 
ship,  the  huge  government  station  at 
Radio,  Va.,  and  the  more  recent  high 
power  Marconi  installations.  With  the 
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A  Diagrammatic  View  of  a  Wireless  Wave  Cutting 
the  Wires   of  a   Flat  Top  Aerial. 


possible  exception  of  the  latter,  it  would 
have  been  mechanically  simpler  to  have 
placed  the  wires  one  above  the  other.  If 
such  has  not  been  done  there  must  be 
ample  reasons  for  it. 

If  the  wires  were  placed  in  a  vertical 
plane,  each  would  be  at  a  different  height 
above  the  earth  and  would  therefore  have 
a  different  capacity.  Such  an  arrange- 
ment would  be  unsymmetrical  and  would 
probably  not  have  a  fundamental  wave 
length  of  definite  value,  as  would  be 
shown  by  the  wave  meter  condenser  indi- 
cating resonance  over  a  larger  range  of 
the  scale  than  usual.  Consequently,  if 
the  aerial  were  used  for  transmitting  it 
would  be  difficult  to  comply  with  the  fed- 
eral regulations  concerning  dampening — 
if  not  impossible. 

As  stated  in  the  article  referred  to,  the 
electromagnetic  waves  travel  parallel  to 
the  ground ;  the  wave  front,  however,  is 
at  right  angles  to  the  ground.  It  is  gen- 
erally acknowledged  that  the  propulga- 
tion  of  electromagnetic  waves  is  analo- 
gous to  that  of  light  waves.  Now,  it  is  a 
fundamental  fact  in  the  wave  theory  of 
light  that  every  point  in  an  advancing 
wave  front  acts'  as  a  new  point  source  of 
light,  and  the  same  holds  good  for  elec- 
tromagnetic waves.  Thus,  when  a  wave 
front  strikes  a  flat  top  aerial  we  will  have 
a  condition  similar  to  that  represented  in 
the  accompanying  sketch.  Here  W^,W^, 
W*,  etc.,  are  cross  sections  of  the  wires, 
and  PQ  is  the  wave  front  just  as  it 
strikes  WL  Energy  will  be  absorbed  for 
a  short  distance  on  either  side  as  AB. 
Regarding  points  on  AP  and  BQ  as  new 
sources  of  wave  emanations,  as  shown  by 
the  dotted  lines,  the  two  portions  of  the 
wave  will  again  come  together,  and,  if 
the  wires  are  properly  spaced,  W*,  will  be 
cut  by  a  solid  front  wave  having  only 
slightly  less  total  energy  than  at  WL 
This  process  will  repeat  and  all  the  wires 
will  receive  very  nearly  the  same  amount 
of  energy.  However,  if  the  wires  are 
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placed  too  close  to  each 
other,  the  second  wire 
will  be  in  the  "shadow" 
of  the  first  and  removing 
all  but  one  strand  of  the 
aerial  will  then  show  no 
appreciable  diminution  in 
the  strength  of  received 
signals. 

The  reason  that  a 
single  long  wire  appears 
to  give  the  best  recep- 
tion is  because  most 
amateurs  base  their  re- 
sults on  long  distance 
work,  and  that  stations 
capable  of  transmitting 
over  long  distances  do  so 
by  the  aid  of  long  wave- 
lengths. Since  an  aerial 
absorbs  the  greatest 
amount  of  energy  when 
working  at  or  near  its 
fundamental  wave-length 
the  long  aerial  will  give 
the  best  results  for  this 
work.  If  other  wires 
were  added  of  the  same 
length  as  this  single  one,  still  better  re- 
sults would  be  obtained. 

From  the  writer's  own  experience  he 
has  had  the  best  results  when  the  spread- 
ers at  each  end  of  the  antenna  were  hori- 
zontal, although  at  times  they  have  acci- 
dentally become  nearly  vertical. 

It   should   not  be   inferred   from  the 


Sending  and  Receiving  Apparatus  for  Coast  Artillery  and  Harbor  Boats. 


A  COMMENDABLE  RECEIVING 
RECORD 

The  writer  recently  made  a  record 
which  he  believes  worthy  of  notice  on 
the  part  of  fellow  wireless  amateurs. 
Lately,  while  moving  his  station  from 
one  location  to  another,  the  writer 


above  discussion  that  the  flat  top  T  or  L      erected  an  aerial  consisting  of  a  single 


aerial  is  the  best  type  for  all  conditions, 
but  it  probably  is  for  amateur  use. 

NEW    RADIO    SETS    FOR    COAST 
ARTILLERY  AND  HARBOR  BOATS 

In  the  accompanying  illustration  is 
shown  one  of  the  latest  sets  made  by  the 
United  States  Signal  Corps  and  intended 
for  use  by  the  Coast  Artillery  division 
as  well  as  on  harbor  boats. 

The  new  sets  consist  of  a  quenched  gap 
transmitting  set  and  an  exceedingly  com- 
pact receiving  outfit,  both  being  mounted 
on  a  substantial  table.  The  transmitter 
is  equipped  with  a  pan-cake  type  oscilla- 
tion transformer  that  can  be  adjusted  to 
secure  the  maximum  efficiency  and  the 
sharpest  tuning. 


wire  stretched  from  a  point  on  a  house 
twenty  feet  above  the  ground  to  a  pole 
six  feet  high  and  fifty-four  feet  away, 
and  back  again  to  a  point  on  the  house 
fifteen  feet  above  the  ground.  The 
free  ends  were  connected  together  and 
brought  to  the  receiving  instruments 
comprising  a  standard  loose  coupler,  a 
cat  whisker  silicon  detector,  rotary 
variable  condenser,  fixed  condenser 
and  a  pair  of  receivers.  On  the  even- 
ing of  the  26th  of  September  the  writer 
was  surprised  to  pick  up  signals  from 
Key  West  (NAR)  with  the  foregoing- 
described  set  and  aerial.  Since  then, 
signals  from  that  station  have  been 
heard  three  times.  Any  night  signals 
can  be  received  from  NAA  and  WSL. 
— ALLEN  W.  COVEN. 
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IOWA  RADIO  RELAY  LEAGUE 

The  Iowa  Radio  Relay  League  was 
organized  during  the  month  of  February. 
Amateurs  in  several  Iowa  towns  have 
been  admitted  to  the  League,  the  purpose 
of  which  is  to  have  a  station  in  every 
large  town  in  the  state,  placing  the  ama- 
teurs in  communication  with  each  other 
and  assisting  them  in  developing  their 
wireless  apparatus. 

At  the  election  of  officers  on  February 
4th,  the  following  appointments  were 
made: 

President,  Chas.  E.  Lockwood;  Vice- 
President,  A.  P.  Leckington;  Secretary, 


Kenneth     Lamb;     Treasurer,     Francis 
Harbin. 

Amateurs  in  Iowa  and  neighboring 
states  wishing  to  join  the  League  should 
correspond  with  Chas.  E.  Lockwood, 
ii"7l/2  Bridge  Street,  Waterloo,  Iowa. 


Amateur  radio  clubs  and  associations 
throughout  the  country  are  invited  to 
send  copies  of  their  proceedings  and  let- 
ters telling  of  the  experiences  of  mem- 
bers to  The  Radio  Section  of  THE 
WORLD'S  ADVANCE.  Such  material,  when 
it  proves  available  for  use,  will  be  paid 
for  at  space  rates  on  publication. 


STARTING  ROTARY  GAP  MOTORS 
BY  PUSH  BUTTON 

In  niany  stations  employing  rotary 
gaps  it  may  be  found  more  convenient 
to  employ  or- 
dinary push 
buttons  in  pref- 
erence  to  a 
snap  switch  to 
start  and  stop 
the  motor  o  f 
the  gap.  By 
following  the 
directions  and 
diagram  given 
below,  a  sys- 
tem is  secured 
whereby  two 
push  buttons 
do  the  work. 

To  begin 
with,  secure  a 
piece  of  square 
iron  bar  of 
suitable  size 
and  bore  a  hole 
through  its 
center  so  as  to 


is  drawn  and  makes  the  contact  that 
closes  the  motor  circuit.  When  the  push 
button  labeled  "off"  is  pressed  the  bar 
is  pulled  so  as  to  break  the  motor  cir- 
cuit. If  desired,  the  device  may  be  elabo- 
rated on  by  using  another  contact  that 
will  close  the  circuit  of  a  magnetic  break 
such  as  was 
described  in  a 
recent  issue  of 
Popular  Elec- 
tricity and 
Modern  M  e- 
chanics,  when 
the  motor  cir- 
cuit is  opened. 
In  the  event 
that  any  dif- 
ficulty is  exper- 
ienced through 
arcing  at  the 
break  of  the 
contact,  a  small 
paper  and  tin- 
foil condenser 
may  be  shunted 
across  the  con- 
tact points ;  if 


A  Simple   System   for  Starting  and   Stopping   a  Rotary 
Gap  by  Means  of  Push  Buttons. 


pivot  it  at  that 

point.  The  armature  should  be  so 
mounted  and  adjusted  that  when  it  is 
pulled  to  either  side  it  will  remain  in 
that  position.  The  drawing  explains  it- 
self. It  will  be  noted  that  when  the  but- 
ton labeled  "on"  is  pushed,  the  armature 


two  pairs   of   magnets 


this  still  proves 
ineffectual,  the 
may  be  moved 


closer  together  on  the  baseboard  in  or- 
der to  increase  the  separation  of  the 
contact  points  by  increasing  the  travel 
of  the  pivoted  arm. — WILLIAM  H. 
HALLENBECK. 


Surrounded  by  His  Numerous  Wireless  Instruments  Both  in  Finished  Form  and  Process  of  Development, 
Mr.  Eugene  T.  Turney  is  Quite  at  Home  in  His  Laboratory. 

An  Interview  with  Eugene  T.  Turney. 

By  Thomas  Stanley  Curtis 


A  VIS  IT  to  his  laboratory  and  a  chat 
with  Eugene  T.  Turney  brought 
to  light  two  interesting  facts  which  in 
themselves  constitute  what  may  be 
termed  a  paradox.  First  and  foremost, 
Mr.  Turney  is  an  inventor  and  one  of  no 
mean  ability;  coupled  with  this,  he  is  a 
business  man.  Strange  as  this  combina- 
tion may  seem,  ample  evidence  of  its  ex- 
istence was  forthcoming  throughout  the 
interview. 

Mr.  Turney  first  conducted  his  visitors 
to  the  little  testing  laboratory  wherein 
each  of  his  new  devices  tells  its  story, 
and  a  bright  cheerful  den  it  is.  Of  di- 
minutive size,  but  withal,  large  enough, 
the  "lab"  is  a  picture  of  orderly  ef- 
ficiency. If  the  instruments  in  it  pay  a 
tribute  to  the  inventive  genius  of  the 
owner,  no  less  is  the  systematic  atmos- 
phere of  the  testing  room  a  graphic  il- 
lustration of  Mr.  Turney's  business 
instincts. 


The  editorial  mind  is  trained  to  skep- 
ticism, but  nevertheless  it  is  always  open 
to  conviction.  That  is  to  say,  we  who 
hear  daily — yes,  almost  hourly — of  new 
achievements  and  devices,  are  prone  to 
accept  all  statements  with  "a  grain  of 
salt"  until  we  are  shown;  then  we  are 
ready  to  tell  what  we  have  seen  with  our 
own  eyes  or  heard  with  our  own  ears. 
This,  then,  was  our  attitude  as  we  en- 
tered the  quiet  little  testing  room. 

Our  attention  was  first  called  to  the 
new  Crystaloi  detector  which  is  clearly 
Mr.  Turney's  pet.  This  device  was  de- 
scribed several  months  ago  in  MODERN 
MECHANICS,  but  for  the  benefit  of  new 
readers  the  essentials  of  its  construction 
will  be  reviewed  briefly. 

The  detector  appears  to  be  an  ideal- 
ized form  of  coherer,  having  all  of  the 
desirable  features  of  the  latter  with  none 
of  its  disadvantages.  The  active  ma- 
terial is  in  the  form  of  a  finely  granu- 
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lated  alloy  held  in  a  chamber  between  a 
sensitive  crystal  and  a  silver  contact  sur- 
face. The  chamber  forms  the  central 


One  of  Mr.  Turney's  Latest  Inventions— the  Crystaloi 
Detector  With  a  Special  Cohering  Inductance. 

portion  of  a  knurled  wheel  of  insulating 
material  which  is  mounted  vertically  be- 
tween uprights  in  such  a  manner  that  it 
may  be  rotated.  By  turning  the  contain- 
er, the  alloy,  which  does  not  fill  the 
chamber,  is  made  to  change  its  position 
with  the  result  that  the  most  sensitive 
point  is  found  within  a  few  seconds. 

To  sum  up  the  active  principle  of  the 
detector  in  the  words  of  its  inventor: 
"A  comparatively  large  surface  of  a 
very  sensitive  mineral  is  brought  into 
contact  with  a  great  many  points  of  a 
very  light,  finely  divided  alloy  which  be- 
comes a  conductor  only  when  traversed 
by  high  frequency  oscillations." 

So  much  for  the  detector  itself ;  we 
had  heard  the  story  before  and  were 
ready  to  be  shown.  Accordingly  the  tele- 
phone receivers  were  brought  into  requi- 
sition and  our  surprises  began.  A 
pressure  of  the  test  buzzer  key  and  a 
half-turn  of  the  detector  knob  and  we 
were  ready  for  anything.  A  mere  re- 
count of  the  stations  we  heard  would  be 
of  little  interest  and  value,  but  it  may  be 
stated  quite  frankly  that,  judging  by 
numbers,  we  did  not  miss  many  of  the 
stations  that  were  sending  at  the  time. 
The  signals  were  firm  and  clear,  taking 
into  consideration  the  various  sources 
from  which  they  .came,  and  we  do  not 
hesitate  to  say  that  the  detector  proved 
itself  to  be  a  little  marvel  of  convenience. 

We  had  been  listening  but  a  few  min- 
utes when  the  strains  of  a  Sousa  march 


came  to  our  ears,  superposed  upon  the 
dots  and  dashes  of  the  code;  a  radio 
telephone  was  in  operation.  A  slight 
adjustment  of  the  receiving  transformer 
and  we  listened  to  an  etheric  band  con- 
cert. 

Throughout  the  tests,  static  was  con- 
spicuous by  its  absence.  The  writer  shall 
not  attempt  to  account  for  this  charac- 
teristic, but  the  fact  remains  that  it  is 
marked.  Mr.  Turney  merely  states  that 
the  construction  and  principle  of  his  de- 
vice renders  the  receiving  apparatus  re- 
markably free  from  static  interference 
and,  without  trying  to  explain  something 
the  inventor  declined  to  elucidate,  his  vis- 
itors can  heartily  second  the  motion.  As 
a  matter  of  fact,  there  are  several  inter- 
esting points  in  connection  with  the  ac- 
tion of  the  detector  that  would  bear  a 
technical  explanation  but  for  ,a'  that, 
what  are  the.odds?  It  works,  and  if  the 
evidence  of  our  eyes  and  ears  is  to  be 
accepted,  it  works  as  well  as  the  inven- 
tor claims. 

Passing  from  the  simple  detector,  the 
inventor  called  our  attention  to  a  new 
type  in  which  is  incorporated  what  Mr. 
Turney  calls  a  cohering  inductance.  This 
inductance,  when  properly  proportioned 
and  connected  in  the  circuit,  causes  the 
alloy  to  cohere  more  firmly,  which  re- 
duces the  internal  resistance  and  makes 
the  detector  considerably  more  sensitive. 
In  the  new  type,  the  inductance  is  en- 
closed within  the  base  of  the  detector 
and  is  properly  connected  in  the  circuit. 

Mr.  Turney  has  a  number  of  interest- 
ing devices  in  process  of  development, 
among  which  are  a  variable  condenser 
of  radical  design  and  an  attachment  for 
a  receiving  transformer  which  the  inven- 
tor has  named  an  "exploring  induct- 
ance." 

Our  visit  to  Mr.  Turney's  laboratory 
brought  out  the  fact  that  his  is  but  an- 
other case  of  the  serious  experimenter 
turned  inventor  and  finally  manufactur- 
er. This  gentleman  has  had  the  sagacity 
to  concentrate  all  of  his  efforts  on  one 
product  until  he  has  brought  it  up  to  a 
state  approaching  perfection.  Success 
inevitably  awaits  the  man  who  follows 
this  path,  providing  his  product  has  a 
market  and  is  properly  exploited. 
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End  and  Side  Elevations  of  a  Small   Multiple  Tuner  That  May  Be  Used  With  Good  Results  for  Close 

Tuning. 


A  NEW  TUNING  APPARATUS 


BY  the  use  of  only  a  few  turns  on  the 
primary  of  a  receiving  transformer 
and  supplying  the  necessary  tuning  in- 
ductance with  a  tap  loading  coil,  the 
sharpness  of  incoming  signals  is  in- 
creased. 

The  small  multiple  tuner  here  shown 


makes  possible  more  selective  tuning  than 
can  be  obtained  with  the  ordinary  loose- 
coupler.  It  will  be  noticed  that  the  pri- 
maries have  only  a  small  number  of 
turns.  This  eliminates  dead  end  effects 
to  some  extent.  There  are  no  variations 
on  the  primaries. 


LU 
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Scheme  of  Connections  for  Using  a  Single  Tuner  for  Receiving  Wireless  Messages. 
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The  writer  has  found  that  with  the 
ordinary  loose  coupler  the  coupling  is 
varied  very  little.  This  is  due  to  the 
fact  that  most  all  stations  are  tuned  so 
that  their  waves  have  a  decrement  pre- 
cisely the  same. 

Since  few  turns  increase  selectivity 
and  since  the  coupling  need  be  varied 
only  minutely,  it  is  possible  to  make  a  re- 
ceiving transformer  that  is  very  compact 
and  quite  simple  to  adjust. 

Now  a  few  facts  as  to  the  construction 
of  the  tuner.  The  primary  and  secondary 
tubes  can  be  made  of  mailing  tubes.  Six 
taps  are  brought  from  the  secondary  to  a 
switch  at  the  end  of  the  coil.  The  pri- 
mary consists  of  ten  or  twelve  turns  of 
No.  22  D.  S.  C.  wire  and  connections  are 
made  to  it  by  two  flexible  leads.  Each 
secondary  is  wound  with  No.  28  D.  S.  C. 
wire,  beginning  ^  inches  from  the  ends. 

Two  of  these  couplers  are  required  to 
make  a  multiple  tuner  and  they  should 
be  mounted  on  a  base  as  shown  in  Fig. 
i.  Fig.  2  shows  the  connections  for  a 
single  coupler,  while  Fig.  3  shows  the 
hookup  for  a  double  transfer  circuit  that 
is  excellent  for  selective  tuning.  Since 
the  two  coils  are  of  only  slightly  different 
diameter,  the  space  between  them  can  be 
filled  in  by  wrapping  heavy  paper  or 
cardboard  around  the  secondary  before 


slipping  on  the  primary  tube.  The  coup- 
ling should  be  varied  until  a  spot  is  found 
where  all  stations  come  in  good.  Then 
the  coupling  need  not  be  changed.  The 
use  of  variable  condensers  for  sharp 
tuning  is  recommended. — IRVING  FAR- 


TESTS  OP  A  NEW  WIRELESS 
TELEPHONE  SYSTEM. 

From  the  Pacific  Coast  comes  the  re- 
port that  a  distance  of  721  miles  has 
been  covered  with  the  wireless  telephone 
system  of  H.  P.  Dwyer,  of  San  Fran- 
cisco, Calif.  Unofficial  tests  were  con- 
ducted between  Tatoosh,  Cape  Flattery, 
and  the  Government  station  at  Mare 
Island.  It  is  said  that  the  conversation 
proved  perfectly  clear  and  understand- 
able despite  the  great  distance.  A  power 
of  4*/2  kilowatts  was  employed  in  con- 
junction with  an  aerial  suspended  from 
a  3OO-foot  tower. 

Details  of  the  Dwyer  radio  telephone 
system  are  not  available  at  the  present 
moment,  but  in  an  early  issue  of  THE 
WORLD'S  ADVANCE  there  will  appear  a 
complete  description  of  the  system,  with 
particular  attention  to  the  technical  de- 
tails, when  these  are  disclosed  by  the  in- 
ventor. 


Fig.  3 


Scheme  of  Connections  for  Using  Two  Tuners  for  Receiving   Wireless    Messages.      This   arrangement   per- 
mits of  a  high  order  of  selectivity. 


Dr.  Deforest 

**2/\ 


C^  ONTRARY  to  the  prevailing  opinion  among 
^•^  those  interested  in  wireless  telegraphy  and  tele- 
phony that  nothing  new  or  startling  is  being  accom- 
plished in  this  field,  an  interview  with  Dr.  Lee 
DeForest  discloses  several  radically  new  ideas  that  are 
being  put  into  practical  use. 


THAT  nothing  really  new  has  been 
introduced  in  the  field  of  radio 
communication  during  the  last  few 
years  is  the  prevailing  opinion  among 
those  who  are  closely  following  the  de- 
velopment of  the  art.  And  this  opinion 
is  borne  out  by  facts  if  we  are  to  judge 
by  the  equipment  used  in  everyday  work. 
Modern  commercial  stations  employ  ap- 
paratus built  in  about  the  same  man- 
ner as  that  of  several  years  ago ;  although 
in  fairness  it  must  be  admitted  that  in 
most  instances  the  various  instruments 
show  many  refinements  in  design.  Yet 
nevertheless,  despite  all  the  ingenuity 
that  may  be  displayed,  there  are  few 
instruments  or  systems  that  can  lay  claim 
to  being  an  absolute  novelty — a  some- 
thing that  is  radically  different. 

I  have  been  one  of  those  who  share 
the  belief  that  no  actual  progress  is  being 
made  in  the  wireless  field;  but  after  a 
visit  to  the  laboratory  of  Dr.  Lee  De 
Forest,  the  well-known  pioneer  in  this 
class  of  work,  I  am  obliged  to  tender  my 
resignation  as  a  member  of  the  pessi- 
mists club  since  I  am  firmly  convinced 
that  much  is  being  accomplished  along 
entirely  new  lines  and  that  we  are  on 
the  eve  of  many  surprises. 

It  was  a  Saturday  afternoon  not  long 
ago  that  I  took  advantage  of  the  invita- 


tion extended  by  Dr.  DeForest  to  visit 
his  laboratory  where  he  had  prepared 
several  interesting  demonstrations  for  a 
party  of  us.  We  traveled  up  to  the  High 
Bridge  station  by  electric  train  and  within 
a  short  space  of  time  found  ourselves  at 
the  door  of  a  two-story  brick  building, 
with  the  Doctor  there  waiting  to  greet 
us. 

The  first  surprise  in  store  for  us  was 
an  exhibition  of  the  audion  amplifier. 
The  outfit  in  this  case  comprised  a  large 
oak  cabinet  with  a  hard  rubber  front 
on  which  were  mounted  numerous 
switches,  binding  posts,  adjusting  han- 
dles and  three  amplifier  bulbs.  The  am- 
plifier, our  host  explained,  is  one  of  the 
outcomes  of  his  experiments  with  the 
audion.  An  amplifier  bulb  is  built  along 
the  same  lines  as  the  audion,  differing 
only  in  the  particular  that  it  contains 
two  plates  instead  of  one.  By  the  em- 
ployment of  the  amplifier  apparatus  it  is 
possible  to  magnify  even  the  weakest 
electric  currents  many  times. 

"I  have  here  an  ordinary  telephone  re- 
ceiver such  as  you  can  buy  at  any  supply 
store  for  about  fifty  cents,"  said  the 
Doctor,  indicating  a  receiver  of  the  Bell 
type  lying  on  the  demonstration  table. 
"You  all  know  what  a  poor  microphone 
a  receiver  of  this  kind  is.  I  have  ac- 
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cordingly  selected  it  for  demonstrating  to 
you  the  audion  amplifier." 

The  telephone  receiver  was  soon  con- 
nected to  the  amplifier  apparatus,  and  the 
Doctor  announced  that  we  could  now 
listen  to  its  microphonic  capabilities,  us- 
ing the  first  step  of  the  amplifier.  Upon 
placing  the  receiver  over  a  watch  the 
ticking  of  its  movement  could  be  clearly 
heard,  although  not  loudly.  But  upon 
throwing  in  the  second  step  of  the  am- 
plifier the  ticking  of  the  watch  proved 
to  be  quite  loud.  Not  alone  the  ticking 
but  even  the  slightest  touch  of  the  fingers 
on  the  table  were  audible  in  the  tele- 
phone receivers.  Doctor  DeForest  then 
connected  in  the  third  or  last  step  and 
bade  us  listen  to  the  sensitivity  of  the 
receiver  microphone.  No  longer  did  the 
ticking  of  the  watch  seem  natural — it 
was  far  too  loud  to  ever  be  considered 
as  such.  Slight  taps  on  the  table  were 
heard  in  the  telephone  receivers  as  loud 
crashes.  Even  a  person  walking  about 
the  room  caused  considerable  disturb- 
ance in  the  head  band  receivers. 

To  my  query  as  to  how  many  times 
the  amplifier  increased  the  sound  pro- 
duced by  the  receiver  alone,  our  host 
replied : 

"From  my  numerous  experiments  I 
have  found  the  first  step  to  amplify  from 
six  to  ten  times.  Of  course,  you  under- 
stand that  all  amplifier  bulbs  are  not 
identical  and  some  prove  more  sensitive 
than  others.  However,  from  six  to  ten 
times  amplification  may  be  expected  from 
a  single  step.  The  second  step  ampli- 
fies the  current  of  the  first  step  from  six 
to  ten  times,  giving  an  amplification  thus 
far  of  from  36  to  100.  The  third  step 
increases  the  current  of  the  other  two 
steps  again  from  six  to  ten  times,  re- 
sulting in  a  total  amplification  of  600  to 
1000,  depending  on  the  efficiency  of  the 
bulbs.  It  is  difficult  for  the  ear  to  grasp 
the  meaning  of  one  thousand  amplifica- 
tions. In  fact,  the  ear  at  best  is  a  very 
poor  judge  of  comparative  strengths  of 
sound.  I  have  based  my  estimates  of 
the  capabilities  of  the  amplifier  on  tests 
made  with  an  audibility  meter." 
,  One  of  us  inquired  whether  the  am- 
plifying process  could  be  continued  sev- 
eral more  steps — or  even  indefinitely. 
The  answer  to  this  uery  surprised  us : 


"I  have  tried  four  steps,"  replied  the 
doctor,  "but  find  the  current  so  powerful 
that  it  paralyzes  the  audion  bulb  in  the 
last  step.  By  this  I  mean  that  the  pow- 
erful current  renders  the  bulb  inopera- 
tive at  times.  Furthermore,  the  ampli- 
fication is  so  great — in  the  neighborhood 
of  ten  thousand  times — that  even  the 
slightest  sounds  cause  a  roar  in  the  re- 
ceivers. This  is  far  from  desirable  and 
soon  becomes  indeed  troublesome.  I 
have  therefore  come  to  the  conclusion 
that  the  three  step  amplifier  is  the  prac- 
ticable limit." 

Our  host  then  proceeded  to  connect  up 
an  audion  receiving  set  with  the  ampli- 
fier. Two  sets  of  telephones  were  placed 
in  circuit  with  the  apparatus ;  one  di- 
rectly to  the  audion  set  and  the  other 
to  the  three  step  amplifier.  What  a  dif- 
ference in  the  signals !  Even  the  sig- 
nals that  sounded  so  faint  and  distant 
when  using  the  audion  alone  came  in  as 
loud  as  if  the  stations  were  suddenly 
transported  into  the  adjoining  room, 
when  using  the  amplifier.  And  the  won- 
der of  it  all  was  that  the  amplifier  did 
its  work  without  any  distortion  of  sound 
nor  objectionable  noises. 

Being  of  a  curious  disposition,  one 
by  one  the  members  of  our  party  at  dif- 
ferent times  had  wandered  about  the  lab- 
oratory, studying  and  drinking  in  with 
his  eyes  all  the  interesting  things  lay- 
ing about  in  both  finished  form  and  in 
process  of  development.  What  had  been 
the  center  of  attraction  for  all  of  us 
was  a  huge  cabinet  receiving  set  with  a 
hard  rubber  front  on  which  were  mount- 
ed numerous  switches,  binding  posts, 
handles  and  an  audion  bulb.  Its  name 
plate  bore  the  legend:  "Navy  Type  Ul- 
traudion  Receiving  Set." 

Dr.  DeForest  intercepted  us  before  we 
could  ask  him  concerning  this  new  cen- 
ter of  attraction : 

"That  is  a  special  receiving  set  which 
we  have  built  for  our  exhibit  at  the  Pan- 
ama-Pacific International  Exposition.  I 
intend  leaving  for  San  Francisco  in  a 
few  weeks'  time  and  I  shall  take  this 
set  and  several  other  outfits  with  me.  I 
am  going  to  show  you  several  features 
of  this  set  and  shall  also  try  to  pick 
up  some  long  distance  stations  for  you ; 
Hamburg  or  Nauen,  for  instance." 
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The  Doctor  explained  briefly  the  prin- 
ciple of  operation  of  the  ultraudion  set 
which,  it  appears,  is  to  use  the  audion 
bulb  as  a  generator  of  undamped  oscil- 
lations. By  means  of  elaborate  adjust- 
ments of  capacity  and  inductance  it  is 
possible  to  have  the  bulb  generate  cur- 
rents of  any  desired  frequency.  In- 
coming signals  of  the  undamped  variety 
are  heard  in  the  receivers  as  long  and 
short  blasts  of  a  whistle,  or  "beats,"  as 
they  are  tech- 
n  i  c  a  1  1  y 
termed.  These 
beats  are  pro- 
duced by  the 
difference  i  n 
frequency  be- 
tween  the 
current  gen- 
erated by  the 
audion  bulb 
and  that  of 
the  incoming 
waves. 

Un  f  ort  u- 
nately  we  did 
not  succeed  in 
hearing  any 
long  distance 
signals  with 
this  set.  As  the  Doctor  explained,  hunt- 
ing for  signals  of  long  wave  lengths  with 
this  receiving  set  which  tunes  so  sharply 
is  analogous  to  searching  for  the  proverb- 
ial needle  in  the  haystack.  One  man 
employed  in  the  laboratory  has  spent 
much  time  in  getting  accustomed  to  the 
adjustments  of  the  set  and  is  able  to 
pick  up  many  of  the  European  long-dis- 
tance stations,  as  well  as  the  stations  of 
the  Amalgamated  Radio  Company  on  the 
Pacific  Coast.  Strange  as  it  may  seem, 
although  the  Doctor  is  the  designer  of 
the  set  and  is  intimately  familiar  with 
every  part  of  it,  he  frankly  admitted  that 
he  did  not  have  the  knack  of  picking  up 
stations  with  it. 

By  this  time  the  conversation  drifted 
to  wireless  telephony,  since  we  all  knew 
of  the  extensive  experimenting  of  Doctor 
DeForest  in  this  field.  To  add  to  our 
interest  there  rested  on  the  floor  of  the 
laboratory  a  huge  arc  generator  equipped 
with  a  magnetic  field  and  a  system  of 
water  cooling.  Our  host  said  that  this 
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was  one  of  his  old  arcs  with  which  he 
had  been  fairly  successful,  although 
more  recently  he  was  devoting  most  of 
his  attention  to  radio  telephone  systems 
using  a  form  of  quenched  gap  and  those 
employing  an  audion  bulb  as  wave  gen- 
erator. 

"I  have  succeeded  in  bringing  to  a 
commercial  stage  two  forms  of  wireless 
telephone.  One  of  these  utilizes  an  au- 
dion bulb  as  the  generator  of  the  high 

frequency 

current.  O  f 
course,  you 
probably  have 
read  of  the 
audion  as  a 
wave  genera- 
tor and  ac- 
cordingly ap- 
preciate that 
thus  far  it  is 
for  the  most 
part  only  ap- 
p  1  i  c  a  b  1  e  to 
short-distance 
work.  But 
this  system 
has  the  beau- 
ty of  being  so 
simple  that 
it  can  be  operated  by  almost  anyone. 
My  other  system,  which  employs  a 
quenched  gap,  can  be  used  for  greater 
distances  and  the  voice  carries  well. 
With  the  latter  type  of  sets  it  is  neces- 
sary to  employ  a.  high  frequency  alter- 
nator. 

Later,  when  Dr.  DeForest  brought  us 
down  to  the  large  machine  shop,  where 
his  commercial  products  are  turned  out, 
we  were  surprised  to  see  the  practical 
appearance  of  his  wireless  telephone 
sets.  The  present  sets  follow  the  gen- 
eral lines  of  conventional  wall  telephones 
and  are  but  a  trifle  more  complicated  to 
operate. 

"I  believe  that  some  one  will  succeed 
in  talking  across  the  Atlantic  ocean  with- 
out wires  within  five  years'  time,"  said 
the  Doctor  in  reply  to  a  query.  I  might 
even  add  without  hesitation  that  it  is  a 
possible  achievement  today  with  the  ap- 
paratus thus  far  developed.  Given  a 
sufficient  sum  of  money  with  which  to 
conduct  extensive  experiments  and  pur- 
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A  Wireless  Telephone   Set  That  May   Be  Carried  About  in   a 

Motorcycle  Side  Car  Bids  Fair  to  Become  an  Important  Factor 

in  Military  Operations. 


chase  the  necessary  extensive  equipment, 
I  feel  confident  that  I  could  talk  to 
Europe  by  wireless  telephone  in  a  few 
months'  time." 

The  Doctor  called  our  attention  to 
compact  and  cleverly  designed  wireless 
telegraph  sets  that  employed  a  quenched 
gap.  The  workmanship  was  perfect  and 


much  ingenuity  was  displayed  in 
designing  different  portions  of 
the  sets,  the  oscillation  trans- 
formers in  particular.  These 
panel  sets  are  entirely  self-con- 
tained with  the  single  exception 
of  the  alternator  for  supplying 
the  current.  We  were  also  shown 
a  large  variety  of  audion  receiv- 
ing sets  with  many  innovations 
in  the  way  of  tuning  apparatus. 
Suggested  by  the  present  Eu- 
ropean war  there  has  been  re- 
cently completed  a  wireless  tele- 
phone set  that  may  be  carried 
about  by  a  motorcycle  equipped 
with  a  special  side  car.  Our 
host  told  us  that  the  set  had  a 
fair  range  and  would  probably 
prove  more  convenient  than 
some  of  the  existing  portable 
radio  telegraph  sets  now  used  by 
the  belligerents.  The  set  em- 
ploys the  quenched  gap  type 
of  wave  generator  and  is  de- 
signed very  much  along  the  lines 
of  a  wall  telephone  set.  The  re- 
ceiving set  is  of  the  audion  type 
and,  together  with  the  transmit- 
ting equipment,  forms  a  compact 
and  rugged  unit  for  work  in  the 
field. 

A  few  more  minutes  of  discourse  and 
we  were  bidding  the  Doctor  good-bye  and 
making  our  way  to  the  railroad  station ; 
I,  for  one,  convinced  that  something  new 
is  being  accomplished  in  the  wireless  field 
and  that  we  are  on  the  verge  of  a  big 
step  forward  in  this  branch  of  commu- 
nication. 


AMERICAN  RADIO  RELAY  LEAGUE  STATION 


THE  wireless   station  of   George   C. 
Cannon   of   New   Rochelle,   N.  Y., 
which  is  illustrated  in  the  above  view,  is  a 
model  of  good  design  and  efficiency. 

In  the  center  of  the  illustration  may  be 
seen  the  hard  rubber  front  of  the  oak 
cabinet  containing  the  tuning  apparatus 
for  receiving.  A  special  loose-coupler 
designed  by  the  owner  is  used  in  the  re- 


ceiving set,  permitting  of  tuning  for 
wavelengths  up  to  3,200  meters,  while  a 
loading  coil  that  is  used  in  conjunction 
with  it  and  which  adds  inductance  in  both 
the  primary  and  secondary  circuits  tunes 
the  set  up  to  8,000  meters.  A  condenser 
is  placed  in  the  ground  circuit  to  enable 
short  wavelength  signals  to  be  received. 
Although  a  condenser  is  used  in  tuning 
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the  secondary  of  the  loose-coupler,  but 
little  capacity  if  any,  is  needed,  because 
of  the  great  inductance  value  of  the  sec- 
ondary winding.  In  the  primary  circuit 
it  is  possible  to  tune  to  one  turn  of  wire. 
The  degree  of  coupling  can  be  altered 
within  a  wide  range.  The  detector  used 
is  an  audion,  together  with  a  two-step 
amplifier,  the  different  degrees  of  ampli- 
fication being  immediately  secured  by  the 
manipulation  of  switches. 

The  transmitting  set  is  of  one  kilowatt 


Cannon  states  that  it  is  possible  to  read 
signals  from  the  Key  West  station  when 
standing  15  feet  away  from  the  telephone 
receivers.  With  a  loud  speaking  tele- 
phone the  signals  from  Arlington*  can  be 
read  over  100  feet  from  the  instrument. 
On  the  other  hand,  the  transmitter  has 
been  tested  out  for  eight  consecutive 
nights  with  Rockland,  Me.,  approximate- 
ly 350  miles  away  in  a  direct  line.  Sig- 
nals from  the  station  have  been  copied 
800  miles  away  on  exceptional  nights. 


Wireless  Station  of  George  C.  Cannon  of  New   Rochelle,   N.  Y.,   One  of  the   Stations   in   the   American 
Radio  Relay  League  Chain,  Incorporates  Many  of  the  Latest  Ideas  in  Radio  Engineering. 


capacity  and  is  placed  in  a  polished  cab- 
inet, a  portion  of  which  appears  at  the 
left.  By  using  a  very  small  condenser 
and  a  high  speed  rotary  gap — one  that 
operates  two  or  three  times  as  fast  as 
that  of  an  ordinary  set — together  with 
close  tuning  and  a  fairly  loose  degree  of 
coupling,  the  transmitter  is  capable  of 
covering  long  distances  on  a  short  wave- 
length and  with  an  aerial  of  medium 
height. 

As  for  the  efficiency  of  the  station,  Mr. 


THE  FARMINGTON  VALLEY  RADIO 
CLUB 

In  April,  1914,  the  wireless  society 
known  as  The  Farmington  Valley  Radio 
Club  was  organized  in  the  Simsbury,  Ct., 
High  School.  At  that  time  it  had  a  mem- 
bership of  four.  A  room  in  the  school 
building  was  given  to  the  club  for  use  as 
a  wireless  station,  and  soon  after  a  one- 
quarter  KW  equipment  was  installed. 
Today  the  club  has  a  membership  of  over 
twelve. 


What  the  World  LJP  E>oind> 


SEVERAL  weeks  ago  a  reader  of  this  magazine  wrote  in  stating  that  he  and  his 
friends  had  been  conducting  experiments  with  foreign  and  American  wireless  in- 
struments, the  outcome  of  which  proved  the  latter  to  be  superior  in  almost  every 
way.  This  is  not  surprising  to  anyone  familiar  with  the  radio  apparatus  of  Euro- 
pean manufacturers  and  those  of  American  make.  The  former  are  often  more  elaborate 
and  the  workmanship  cannot  be  surpassed.  But  while  the  foreign  radio  apparatus  may 
prove  quite  suitable  for  the  conditions  of  operation  existing  in  Europe,  American  operators 
prefer  the  more  rugged  and  practical  American  instruments,  even  if  the  finish  does  not 
happen  to  be  so  elaborate.  And  these  same  differences  are  evident  in  most  electrical  appa- 
ratus. Almost  invariably  the  American  products  will  be  found  more  substantial  and  easier 
to  handle,  while  the  foreign  ones  will  present  perhaps  better  care  in  the  matter  of  finish. 
Since  the  war  in  Europe  shut  off  a  good  portion  of  the  goods  formerly  imported  from  the 
countries  at  war,  Americans  have  begun  to  appreciate  more  and  more  the  capabilities  of 
domestic  manufacturers.  Previously,  many  of  us  were  apt  to  prefer  imported  products  to 
our  own  and  this  for  the  reason  that  we  did  not  know  our  own  products.  Most  of  us 
have  now  come  to  appreciate  the  real  meaning  of  the  legend  "Made  in  America"  on  differ- 
ent products,  and  the  future  will  witness  even  greater  enthusiasm  in  domestic  manufactures. 


<  <  T~>  RACTICAL  Men  in  the  Making"  is  the  title  of  an  article  in  this  issue  that  is  worthy 
\^  of  more  than  passing  note.  It  affords  a  graphic  illustration  of  the  fact  that  this 
present  age  of  ours  is  alive  to  the  importance  of  making  useful  men  of  our  growing 
boys.  Time  was  when  a  man  would  say  with  perhaps  a  touch  of  disdainful  pride,  "Mechan- 
ical? No,  I  cannot  even  drive  a  nail."  He  may  say  it  to-day,  but  there's  little  satisfaction 
in  saying  it  when  perhaps  his  twelve-year-old  son  is  the  proud  possessor  of  an  artcraft 
lamp,  a  piece  of  mission  furniture,  or  a  radio  outfit  made  with  his  own  hands.  While  his 
daddy  looks  helplessly  on,  the  boy  puts  up  shelves  in  the  kitchen,  repairs  the  household 
furniture,  installs  electric  bells  and  changes  the  location  of  the  electric  lights,  and  makes 
himself  generally  indispensable  in  the  home — just  as  he  is  destined  to  make  himself  indis- 
pensable in  the  office  or  factory  in  years  of  maturity.  No,  Friend  Reader,  not  perhaps 
through  being  able  to  install  lights  and  repair  furniture,  will  he  be  a  power  in  the  business 
world,  but  because  his  early  training  has  developed  in  him  a  wonderful  resourcefulness — 
an  ability  to  meet  and  conquer  obstacles. 

In  short,  the  net  result  of  the  practical  training  given  the  boy  of  to-day  is  to  quicken 
his  powers  of  observation  and  analysis— to  enable  him  to  pick  out  the  weak  places  m  any 
problem  set  before  him  regardless  of  its  nature  and  to  equip  him  with  a  self-confidence 
that  is  backed  by  ability  and  experience. 

It  is  gratifying  to  the  Editors  of  this  magazine  to  note  that  the  editorial  policy  inaugu- 
rated eight  months  ago  as  an  experiment  has  proved  to  be  so  thoroughly  sound  now  that  it 
has  stood  the  test  of  time.  Perhaps  the  strongest  evidence  of  its  soundness  is  given  by 
the  several  educational  institutions  which  have  adopted  the  very  same  policy  in  their  courses 
of  instruction.  What  this  magazine  aims  to  do  with  both  men  and  boys,  the  schools  are 
doing  with  the  younger  generation ;  making  of  them  practical  men — men  who  accomplish 
things — in  the  fullest  sense  of  the  word. 
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He  Certainly  Had 

The  chef  was  interviewing  the  young 
man  who  had  applied  for  work. 

"Have  you  had  any  experience  in  the 
lunch  business?"  he  asked. 

"Why,  I  should  say  so,"  replied  the 
energetic  youth.  "I've  been  lunching  for 
almost  20  years." — Lippincott's. 


It  All  Depends 

Boss  (to  office  boy) — If  any  one  asks 
for  me,  I  shall  be  back  in  half  an  hour. 

Office  Boy — Yes,  sir;  and  how  soon 
will  you  be  back  if  no  one  asks  for 
you  ? — Boston  Transcript. 


A  Clever  Answer 

The  two  oldest  inhabitants  were  very 
ignorant,  neither  of  them  being  able  even 
to  tell  the  time  of  day.  A  friend  of 
Uncle  Ben's  gave  him  a  watch,  of  which 
he  was  very  proud.  One  day,  before  the 
crowd  at  the  corner  store,  old  Pete,  being 
slightly  jealous  of  such  wealth  and  wish- 
ing to  embarrass  his  rival,  said,  "Say, 
Ben,  what  time  have  ye  got?" 

The  other  old  fellow  drew  out  his 
watch  and  turned  its  face  toward  his 
inquisitor.  "There  she  be!"  he  ex- 
claimed. 

Pete  was  almost  at  a  loss,  but  he  made 
a  magnificent  effort  and  retorted,  "Blame 
if  she  ain't!" — Everybody's. 


Dad:  Were  it  not  for  that  dome  of  mine     Dad 
My  looks  would  sure  be  mighty 

fine! 

Kid :    By  golly,  dad !  I'm  not  a  dreamer ;     Kid ; 
I've   got   a   scheme — the   vacuum 
cleaner. 


The  suction  works,  hair  grows  like 

thunder, 

Ingenious  Gene,  you  are  a  wonder ! 
The  world  would  gain,  if  people 

knew 
What  electricity  can  always  do. 
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UNDERGROUND  CONCRETE  IRRIGATION 

SYSTEM 


The  concrete  underground  irrigating 
system  is  the  latest  thing  for  watering 
citrus  groves  of  Southern  California. 
After  years  of  experiment  grove  owners 
declare  that  the  new  system  is  the  final 
word  so  far  as  this  irrigating  business  is 
concerned. 

The  new  irrigation  system  consists  of 
a  pressure  box  and  a  series  of  small  sta- 
tions, one  of  which  is  placed  at  the  head 
of  each  row  of  trees.  In  size  the  pres- 
sure box  is  ^/2  feet  high,  $l/2  feet  long 
and  2 1/3  feet  wide,  outside  measurements. 
Inside  it  is  about  eight  feet  deep,  being 
sunk  a  trifle  iess  than  four  feet  in  order 
that  the  water  main  may  be  reached.  In 


this  box  there  are  two  compartments,  the 
water  entering  in  one  side,  then  passing 


^ 


At  the  Left:  The 
Pressure  Box  of  the 
New  Concrete  Irri- 
gation System. 
Above:  One  of  the 
Concrete  Stations 
with  Connecting 
Pipes. 
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through  the  water  gauge  at  the  center  of 
the  top  of  the  partition  and  out  the  other 
side  into  the  pipes  of  the  irrigating  sys- 
tem. This  water  gauge  in  the  partition  is 
exactly  a  foot  square  and  in  this  way  the 
feet-hours  of  water  used  are  measured, 
doing  away  with  an  expensive  meter. 

From  the  box  the  water  runs  through 
the  eight-inch  main  of  the  system  to  the 
stations.  These  underground  pipes  -and 
the  stations  are  of  cement.  The  station 
is  round  and  has  a  wall  two  inches  thick. 


Around  the  station  are  six  openings  with 
their  private  shut-off  caps,  while  at  the 
bottom  of  the  station  there  is  a  "turn- 
off"  valve.  Six  ditches  are  made  between 
each  two  rows,  and  the  water  from  three 
openings  in  the  stations  at  the  head  of 
the  two  rows  running  alongside  is  ac- 
commodated by  the  six  ditches.  This 
system  is  as  much  as  possible  "out  of  the 
way"  and  makes  the  irrigating  of  these 
groves  comparatively  simple,  yet  very 
effective. 


A     NEW     TRENCH-DIGGING     MA- 
CHINE 

A  machine  that  does  the  work  of  scores 
of  laborers  has  lately  come  into  use  for 
making  trenches  and  ditches.  The  new 
traction  ditcher  requires  but  two  opera- 
tives and  its  adjustments  are  so  numer- 


A    New    Trench-Digging    Machine    that    Operates    at 

the  Rate  of  Four  Feet  of  Trench  Five  Feet  Deep  and 

Two   Feet   Wide   Per  Minute. 


ous  that  it  seems  to  be  possessed  of 
human  intelligence,  as  one  watches  it 
in  operation. 

The  ditching  machine  is  self-propelled ; 
steam  furnishing  the  motive  power.  The 
excavating  is  done  by  means  of  a  large 
wheel  with  scoop  pockets  at  the  contact 
points.  A  derrick  regulates  the  depth  at 
which  the  wheel  excavates.  All  the  man- 
ipulation is  under  the  control  of  one  man, 
the  only  other  helper  being  the  fireman. 
As  the  pockets  invert  they  deposit  the 
dirt  on  an  endless  belt,  where  it  is 
conveyed  a  short  distance  from  the 
trench.  The  machine  will  excavate  a 
ditch  or  trench  at  the  rate  of  four  feet 
per  minute,  making  it  five  feet  deep  and 
two  wide. 


GROOMING     HORSES     BY     ELEC- 
TRICITY 

The  Park  Department  of  New  York 
City  has  inaugurated  an  innovation  in  the 
grooming  of  its  horses.  Instead  of  using 
curry  combs  in  the  usual  manner,  they 
are  now  being  employed  in  connection 
with  a  vacuum  cleaner.  Thus  not  only 
is  the  horse  groomed  properly,  but  the 
dust,  scale  and  dandruff  are  thoroughly 
removed  from  the  animal's  coat  and  de- 
posited in  the  receptacle  of  the  suction 
cleaner.  Aside  from  the  grooming  being 
more  thorough,  it  is  said  that  a  great 
saving  in  time  is  effected,  a  man  using 
the  vacuum  cleaner  being  able  to  care 
for  several  times  the  number  of  horses 
he  formerly -could  curry  in  the  old  way. 


C  HOOTING  at  the  rate  of  six  hundred  rounds  per 
minute,  the  machine  gun  is  considered  by  many 
the  most  effective  of  modern  weapons.  It  has  done 
much  to  eliminate  the  old-time  dash  and  "vividness  of 
warfare,  rendering  battles  of  today  a  matter  of  science 
in  man-billing. 


JUDGING  by  the  titles  of  some  of  the 
photographs  printed  about  the  coun- 
try on  the  war  subject,  the  machine 
gun  is  an  unknown  animal  to  most  of  our 
newsgatherers.  They  apply  the  term  in- 
discriminately to  real  machine  guns,  and 
to  coast  defense  ordnance  and  field  artil- 
lery and  mountain  batteries.  It  is  like 
the  term  "marine,"  which  every  news- 
paper man  insists  on  hanging  around  the 
neck  of  very  obvious  blue-jackets  shown 
in  photographs  and  other  illustrations. 

Gun  Kick  ^t  to  Work 

A  machine  gun,  as  the  term  is  used  in 
military  parlance,  is  an  automatic  rifle 
actuated  by  its  own  recoil  and  firing  con- 
tinuously as  long  as  its  belt  or  clips  hold 
out  and  the  trigger  is  held  back.  In 
some  models,  such  as  the  Benet-Mercie, 
the  simple  turn  of  a  knob  converts  the 
arm  to  a  self-loading  rifle  in  which  the 
recoil  does  the  work  of  ejecting  empty 
case  and  inserting  a  new  one,  but  does 
not  fire  it.  With  this  adjustment  the 
operator  has  to  press  the  trigger  for  each 


shot,  just  as  with  the  many  types  of  self- 
loading  pistols  and  rifles  and  shotguns 
now  on  the  market. 

In  its  own  province,  however,  the  ma- 
chine gun  does  all  the  work  so  long  as  it 
is  kept  supplied  with  ammunition.  The 
recoil  of  the  cartridge,  or  the  work  of 
the  powder  gases,  taken  from  the  barrel 
at  a  little  gas-port,  functions  the  ex- 
tracting and  cocking  and  loading  mecha- 
nism, and  again  fires  the  gun  when  the 
breech  is  closed.  The  operator  has  mere- 
ly to  keep  the  gun  on  the  mark.  The 
gun  crew  keep  the  hungry  monster  sup- 
plied with  belts  or  clips  filled  with  cart- 
ridges. 

The  rate  of  fire  of  such  a  gun  is  tre- 
mendous. By  the  sound  one  can  grasp 
the  meaning  of  600  shots  a  minute,  the 
number  that  such  a  gun  can  squirt  out  if 
worked  to  a  maximum  speed  and  kept 
filled.  The  sound  of  such  a  gun  is  prac- 
tically that  of  a  pneumatic  riveter  work- 
ing on  a  steel  frame  building — when  the 
riveter  is  working  very  fast. 

Contrary  to  some  beliefs,  the  gun  is 
rarely  used  for  long  stretches  of  shots 
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— uninterrupted  volleys  of  perhaps  a  full 
minute's  duration.  In  rare  circumstances 
this  might  be  done,  such  as  troops  in 
close  order  charging  close  at  hand,  offer- 
ing therefore  a  large  mark  and  every 
inducement  to  shoot  quickly  while  the 
shooting  is  still  possible. 

The  cartridge  is  almost'  invariably  the 
same  cartridge  used  in  the  infantry  rifles 
of  that  army.  The  reason  is  obvious — 
ammunition  supply  is  simplified  and  the 
guns  can  be  fed  from  any  infantry  re- 
serve store. 

Constant  Firing  and  Diminished  Accuracy 

As  all  modern  military  cartridges  de- 
velop considerable  recoil,  a  string  of 
shots  from  the  gun  will  jar  it  off  the 
mark  and  necessitate  relaying  it  again. 
This  is  true  even  with  the  heavy  150- 
pound  gun  and  tripod  of  the  Vickers- 
Maxim,  formerly  used  in  the  American 
service,  and  now  readopted  after  careful 
trials  against  the  Benet-Mercie. 

The  fact  that  the  constant  pounding  of 
the  powerful  cartridges  jars  the  gun  off 
the  mark,  necessitates  firing  a  machine 
gun  in  short  bursts  of  shots,  perhaps  15 
or  20  at  a  time  say  for  two  or  three 
seconds,  then  a  pause  while  the  pointer 
relays  the  sights,  then  another  burst,  and 
so  on. 

This  is  quite  apparent  even  at  short 
range.  The  writer,  firing  a  Benet-Mercie 
some  years  ago  at  20  yards,  let  go  one 


burst  of  shots  that  numbered  about  35. 
At  this  60- foot  distance  the  three-score 
bullets  made  a  narrow  slit  in  the  paper, 
little  wider  than  a  bullet,  but  seven  inches 
from  top  to  bottom.  The  last  shots  fired 
were  the  highest,  of  course.  At  1000 
yards  this  would  have  meant  missing  the 
mark  30  feet  or  so  with  the  last  shots, 
outside  of  all  other  causes. 

Unhappily  one  cannot  gallop  up  to  a 
gun  of  this  sort  that  is  out  of  ammuni- 
tion, hurl  a  bandolier  or  two  in  its  maw 
just  as  said  bandoliers  came  off  an  in- 
fantryman's back,  and  then  start  its 
chatter.  They  require  special  containers, 
clips  of  60  rounds,  belts  or  something 
of  the  sort,  from  which  the  feed  mecha- 
nism can  pluck  or  drive  the  cartridge. 

The  present  American  machine  gun, 
the  Benet,  uses  long,  flat  brass  clips  hold- 
ing 60  rounds  of  the  regular  sharp- 
pointed  infantry  ammunition.  The  end 
of  the  clip — held  horizontally — is  slipped 
into  the  gun,  and  then  the  monster  bites 
the  cartridges  out  as  it  forces  the  clip 
across  from  side  to  side  and  finally 
throws  it  out.  The  Colt  and  the  Vickers- 
Maxim  use  a  woven  belt,  not  unlike  those 
generally  employed  for  carrying  car- 
tridges. These  hold  250  rounds  each  and 
are  filled  by  a  little  device  called  a  belt- 
filler. 

Both  the  present  gun  and  the  two  just 
mentioned  are  accompanied  by  a  num- 
ber of  thousand  rounds  of  ammunition, 
packed  ready  for  use  in  these  containers. 


One  of  the  Most  Characteristic 
Machine  Guns  Employed  In  the 
Present  European  War  Is  That  of 
the  Belgian  Army,  Mounted  On  a 
Light,  Two-Wheeled  Carriage  and 
Drawn  by  Dogs. 
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No  Army  In  the  War  Has  Made 
Better  Use  of  the  Machine  Gun 
Than  the  German  Army.  Both  On 
the  French  and  Russian  Fronts  the 
Germans  are  Amply  Supplied  With 
Machine  Guns  That  Serve  to  Shat- 
ter and  Discourage  Many  an  At- 
tack by  Their  Opponents. 


The  Benet  gun  is  very  light,  weighing 
around  30  Ibs. — well  within  the  capacity 
of  anyone's  strength  when  it  is  to  be 
moved  about.  It  has  no  tripod,  but  has 
a  short,  adjustable  rest  at  the  butt  that 
is  used  by  the  pointer,  who  lies  prone  be- 
hind the  gun,  and  a  pair  of  short  legs 
near  the  muzzle. 

W here  Lightness  is  a  Drawback 

The  very  lightness  and  handiness  of 
the  Benet  gun  constitute  an  objection  in 
that  the  recoil  promptly  gets  the  gun  off 
the  mark.  The  Vickers,  now  readopted 
for  the  American  service,  is  mounted  on 
a  heavy  tripod,  and  the  gun  itself  is 
quite  heavy,  this  outfit  totaling  about  100 
Ibs.  The  pointer  sits  on  a  little  seat  on 
the  tripod,  helping  to  hold  it  steady 
against  the  throb  of  the  firing.  This 
gun  is  cooled  by  a  water  jacket  sur- 
rounding the  barrel,  while  the  Benet  and 
Colt  are  air-cooled. 

The  Benet  is  furnished  with  a  pair  of 
spare  barrels,  which  are  to  be  inserted 
in  the  gun  every  few  hundred  shots,  let- 
ting the  fired  barrel  cool  off  in  the  in- 
terval. The  changing  of  barrels  requires 
but  a  moment's  work. 

Machine  Can  Fire  vs.  Rifle  Fire 

Queerly  enough,  tests  made  years  ago 
at  the  School  of  Musketry  at  Monterey 
by  the  American  army  developed  that 
the  machine  gun,  in  the  hands  of  skilled 
crews,  is  more  accurate  at  the  very  long 


ranges  than  infantry  fire.  Shot  for  shot, 
the  Vickers  gun  firing  600  rounds  from 
2000  yards  down  to  1000,  beat  a  body  of 
50  expert  riflemen  firing  the  same  num- 
ber of  rounds.  On  a  skirmish  target  of 
89  figures  of  men,  the  machine  gun  in- 
flicted 39  hits  on  29  targets,  out  of  the 
600  rounds.  The  infantrymen  inflicted 
20  hits  on  17  targets  in  the  same  num- 
ber of  shots.  One  of  the  ranges  was  un- 
known, the  distance  not  told  either  to 
machine  gun  crew  or  to  the  infantry. 

On  a  huge  collective  target  of  176 
figures,  the  machine  gun  fired  400 
rounds,  from  2,000  down  to  1,200  .yards, 
making  89  hits  on  65  figures.  The  in- 
fantry made  74  hits  on  52  figures. 

In  the  time  used  at  the  firing  points  in 
both  preparation  and  firing,  the  infantry 
and  gun  ran  about  the  same,  but  the  ma- 
chine gun  used  a  far  larger  portion  of 
the  time  at  the  firing  points,  in  actual 
firing,  thus  showing  that  it  could  be 
brought  into  action  promptly  and  lost  no 
time  in  reducing  jams  and  trouble. 

The  weak  point  of  the  machine  gun  is 
its  liability 'to  jams.  Trained  men  recog- 
nize the  trouble,  however  it  may  occur, 
but  untrained  men  may  have  a  gun  jam 
from  defective  cartridge,  wet  belt,  rup- 
tured cartridge  case,  or  other  cause  and 
be  unable,  through  their  unfamiliarity 
with  the  gun,  to  reduce  it  promptly. 

In  the  American  service,  every  regi- 
ment is  accompanied  by  four  machine 
guns  and  their  accessories.  The  guns 
and  the  ammunition,  packed  in  wooden 
cases,  are  carried  on  pack-mules. 
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A  strong  argument  in  favor  of  the 
new  tie  is  that  the  enormous  depletion 
of  the  American  forests  could  be 
checked  to  a  large  extent. 


If  the  Claims  of  the  Inventor  Prove  True,  This  Steel 
Tie  Will  Eliminate  Railroad  Wrecks  Due   to  Defec- 
tive  Rails. 


STEEL  TIE  TO  PREVENT  WRECKS? 

A  steel  railroad  tie  has  recently  been 
perfected  which  the  inventor  claims  will 
do  away  with  a  large  percentage  of  rail- 
road wrecks.  The  new  tie  absolutely 
prevents  rail  spreading,  the  most  fre- 
quent cause  of  wrecks,  and  on  account 
of  its  peculiar  surface  it  makes  an  ex- 
cellent cattle  guard  also.  For  the  same 
reason,  human  trespassers  would  have  a 
difficult  time  following  a  railroad  track 
on  which  these  ties  were  used,  and  con- 
sequently the  yearly  death  rate  of  5000 
persons  from  that  cause  would  be  greatly 
diminished. 

Careful  tests  of  the  new  ties  on  a 
railroad  in  Oklahoma  show  that  they 
have  wearing  properties  at  least  five 
times  as  great  as  wooden  ties.  No  spikes 
are  necessary,  and  for  the  reason  that 
they  are  self -gauging,  the  working  gang 
can  be  decreased  to  one-half  its  usual 
size.  In  large  quantities  the  steel  ties 
represent  a  saving  to  the  railroad  of 
$320  per  track  mile. 


AN    IMPROVISED    MOTOR    ROAD 
SCRAPER 

Instead  of  discarding  as  worthless  a 
number  of  old  road  scrapers  and  buying 
new  ones,  the  street  department  of  a 
western  city  conceived  the  idea  of  remov- 
ing the  front  wheels  of  the  scrapers,  at- 
taching a  pinion  to  the  forward  part  of 
the  frames  and  using  them  as  trailers  on 
the  new  motor  trucks  that  the  city  pur- 
chased. 

Thus  rigged  the  scrapers  can  be  used 
for  either  earth  removal  work  or  in  snow 
removal.  The  powerful  motor  trucks  can 
attain  a  speed  and  a  hauling  strength 
that  was  impossible  with  the  horse-drawn 
scrapers  in  their  original  shape. 

As  snow  and  ice  removers  the  old 
scrapers  are  more  than  paying  for  them- 
selves, while  the  wear  and  tear  on  the 
trucks  is  not  as  much  as  if  they  were 
working  under  a  load. 


OPERATING  TABLE  FOR  HORSES 

In  Boston's  new  animal  hospital,  the 
most  modern  in  the  country,  there  has 
been  installed  a  special  operating  table 
for  horses.  The  table  itself  has  the  form 
of  a  tipping  rack,  which  can  be  moved 
from  a  vertical  position  to  a  horizontal 
position. 

By  the  proper  arrangement  of  straps, 
blocks  and  tackle,  the  horse  can  be  firmly 
fastened  to  the  table  while  in  its  vertical 
position.  As  the  table  is  swung  into  its 
horizontal  position  by  means  of  a  geared 
crank,  the  animal  is  slowly  lifted  off  its 
feet  and  finally  is  stretched  out  in  a 
horizontal  position,  ready  for  the  veter- 
inary surgeon.  When  the  operation  upon 
the  animal  is  complete  and  it  is  still 
under  the  anesthetic,  the  table  top  and 
the  horse  are  removed  to  a  room  car- 
peted with  tan-bark.  There  the  straps 
are  loosed  and  the  animal  placed  on  the 
soft  floor  to  remain  until  it  recovers 
its  senses. 
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A  WONDERFUL  MODEL  OF  A  COPPER  MINE 


THE  copper  industry  and  its  methods 
of  production  are  of  exceptional 
interest  just  now,  owing  to  the  demand 
for  this  metal  occasioned  by  the  Euro- 
pean war,  as  well  as  its  extensive  use  in 
the  commercial  world  for  many  purposes. 

To  illustrate  the  modern  methods 
employed  in  mining  copper,  there 
has  been  constructed  the  most  elab- 
orate mine  model  in  existence  at 
the  Museum  of  Natural  History  of 
New  York.  This  represents  quite 
a  wonderful  piece  of  miniature  en- 
gineering in  the  form  of  a  pano- 
ramic view  of  the  famous  Copper 
Queen  Mine  at  Bisbee,  Ariz.,  which 
produces  the  largest  amount  of  cop- 
per of  any  in  the  world.  The  gigan- 
tic model  is  L-shaped,  26  feet  long 
and  10  feet  deep,  representing  an 
area  of  21,350  acres  of  land.  Three 
years  of  critical  labor  was  con- 
sumed in  constructing  this  model. 

In  order  to  procure  correct  and 
necessary  details  for  representing 
the  Copper  Queen  Mine,  a  dozen  or 


On  the  surface  of  the  model  there  are 
represented  more  than  one  thousand 
dwelling  houses,  buildings,  small  struc- 
tures and  shaft  houses,  besides  numerous 
railroad  tracks,  locomotives,  cars,  load- 
ing bins  and  other  objects.  These  are 


Two  Views  of  a  Model  of  a 
Copper  Mine,  Now  On  Exhibi- 
tion at  the  New  York  Museum 
of  Natural  History.  Both  the 
Surface  Works  and  the  Un- 
derground Features  of  the 
Mine  are  Represented  in  the 
Model. 


more  trained  and  skilled  artisans,  such 
as  mining  engineers,  draughtsmen,  map 
makers,  painters,  photographers,  geolo- 
gists and  others  spent  many  weeks  at  the 
mine  obtaining  data. 


made  of  brass,  with  the  exception  of  the 
dwelling  houses,  which  are  of  cardboard. 
To  add  realism  to  the  model  there  has 
been  painted  a  background  of  the  sur- 
rounding hills  made  by  a  well-known 
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painter.  The  model  is  constructed  on  a 
scale  of  24  feet  to  the  inch. 

The  sides  of  the  model  have  been  used 
to  give  the  geological  section  along  sev- 
eral vertical  planes  from  4,100  feet  above 
the  sea  up  to  5,900  feet  on  the  Queen 
Hill.  One  of  the  interesting  features  of 
the  model  is  the  representation  of  a  bit  of 
the  underground  workings  of  the  mine, 
showing  tunnels,  slopes,  raises,  shafts 
and  various  kinds  of  machinery,  con- 
structed to  scale  and  inserted  in  their 
proper  positions. 

The  yearly  output  of  the  big  Copper 
Queen  Mine  is  75,203,813  pounds  of 
copper.  The  model  was  built  at  the  cost 
of  '$25,000  and  presented  to  the  Museum 
of  Natural  History  through  the  gen- 
erosity of  James  W.  Douglass. 


A  TEAM  OF  TURTLES— SLOW  BUT 
SURE 

Of  all  strange  teams,  Master  Rex 
Bassler,  of  Darien,  Wis.,  probably  has  the 
strangest.  He  is  here  seen  driving  a  team 
of  eight  turtles  that  were  caught  by  his 
father,  who  makes  a  business  of  catching 
turtles.  Blocks  were  placed  in  front  of 
them  to  make  them  stand  still  long 
enough  to  take  the  photograph.  Rex 
says  his  team  is  slow  but  sure.  However, 
when  he  grows  older  he  will  likely  want 
a  speedier  team  than  these  turtles. 


Two    Thousand    Bread    Pans    Can    Be    Cleaned    and 
Greased  Every  Hour  by  Means  of  This  Machine. 


SCOURS    AND    GREASES    BREAD 
PANS 

Two  thousand  bread  pans  can  be 
cleaned  and  greased  in  an  hour  by  a 
newly  invented  electrical  machine.  The 
pans  are  scoured  with  stiff  brushes  and 
the  grease  applied  with  soft  ones.  One 
operator  only  is  required. 

Provision  is  made  for  the  use 
of  either  direct  or  belt-driven 
motors,  and  either  direct  or  al- 
ternating current  will  do.  The 
machine  is  mounted  on  casters, 
so  that  it  can  be  moved  about 
easily. 


A  Team  of  Eight  Turtles  Affords  a  Slow  But  Sure   Means  of 
Locomotion. 


A  recent  electrical  invention 
is  in  the  form  of  a  latch  for  auto- 
mobile doors  that  opens  when  a 
push-button  is  pressed.  It  is  said 
to  overcome  some  of  the  incon- 
veniences of  the  usual  hand- 
operated  automobile  door  latches. 
Obviously,  it  is  far  easier  to 
press  a  button  than  to  tug  at  a 
stiff  latch. 
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HOUSES   THAT  ARE   BUILT   LIKE 
BARRELS 

Building  small  portable  structures 
such  as  garages,  summer  houses,  boat 
houses  and  the  like  in  the  shape  of  a 
barrel  is  a  new  idea  in  construction  that 
has  many  advantages,  perhaps  the  fore- 
most .of  which  is  its  readiness  of  assem- 
bling and  dismantling. 

The  floor  of  this  type  of  portable  house 
is.  laid  on  light  foundations.  The  ends 
are  set  up  and  the  sides  are  placed  around 
them  like  staves  and  secured  by  means  of 


to  handle  and  easily  fitted  together. 
When  dismantled  a  wagon  will  carry  one 
of  these  houses  in  one  load. 

Following  these  lines  of  construction, 
a  garage  has  been  built  by  a  Spokane 
designer,  who  found  that  it  was  adapted 
to  many  other  purposes,  such  as  bunk 
houses  for  mining  camps  and  storage 
sheds  for  grain,  as  it  is  absolutely 
weather-tight  when  given  a  few  coats  of 
paint.  No  additional  roofing  is  required 
over  the  staves.  The  low  cost  of  a  build- 
ing of  this  sound  and  lasting  construc- 
tion is  another  valuable  feature.  About 
_  a  hundred  dollars  will  pay  for 
a  12  x  14-foot  structure  suitable 
for  housing  a  large  car  and 
with  additional  space  for  work- 
benches along  both  sides.  In 
the  west,  where  it  originated, 
this  type  of  garage  has  been 
adopted  rapidly,  and  where  it  is 
placed  on  the  grounds  of  a  fine 
home,  it  is  given  an  artistic  ap- 


Many  Advantages  Are  Said  to  be  De- 
rived from  a  Shelter  Built  Along  the 
Lines  of  a  Barrel.  Here  are  Two  Views 
of  Such  a  Building,  In  Process  of  Con- 
struction and  In  Completed  Form.  The 
Absence  of  Windows  on  the  Sides  Sim- 
plifies the  Work  of  Erection. 


four  large  hoops  of  heavy  iron.  All  the 
lumber  is  two  inches  thick  and  fits  snugly 
by  tongue  and  groove,  so  that  no  nails  are 
required ;  only  a  few  bolts  being  neces- 
sary to  hold  the  structure  together.  The 
ends  are  units,  with  the  doors  and  win- 
dows separate.  There  are  no  windows 
at  the  sides,  which  adds  greatly  to  the 
ease  of  assembling.  The  result  is  that 
in  an  hour  an  unskilled  workman  can  set 
up  such  a  building ;  its  dismantling  being 
accomplished  in  even  shorter  time.  It 
is  said  that  children  can  do  the  simple 
work  of  assembling,  as  the  parts  are  light 


pearance  by  the  addition  of  a  pergola  in 
front  and  a  few  vines. 


HOUSE  MOVED  ON  A  BOAT 

That  navigation  should  be  included  in 
the  education  of  a  "house-mover  was 
demonstrated  recently  in  Chicago  by  a 
real  estate  dealer.  This  man  saved  sev- 
eral hundred  dollars  and  many  days  of 
time  by  loading  a  house  bodily  on  pon- 
toons and  barges,  and  towed  it  a  distance 
of  more  than  three  miles  along  the  shore 
of  Lake  Michigan  to  its  new  location. 
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The  house  in  question  was  found  un- 
salable in  its  former  location,  and  ac- 
cordingly the  owner  desired  to  move  it 
to  another  property  of  his.  However,  he 
found  that  it  would  cost  more  to  move 
the  house  three 
miles  by  land 
than  it  would 
be  worth  when 
he  got  it  moved. 
He,  therefore, 
decided  to 
move  it  by 
water,  as  he 
figured  that  he 
could  save 
money  by  so 
doing.  In  or- 
der to  get  the 
house  onto  the 

barges  and  scows  on  which  it  was  to  be 
moved,  it  was  necessary  to  build  a  pon- 
toon bridge.  This  operation  had  to  be 
repeated  when,  an  hour  after  the  start 
was  made,  the  house  hove  to  the  off- 
shore side  where  it  was  intended  to  be 
landed.  Fortunately,  there  were  no 
squalls  or  other  weather  disturbances  to 
interfere  with  the  work,  which  required 
less  than  seven  hours.  The  loading  re- 
quired three  hours,  the  towing  one  hour, 
and  the  unloading  about  three  hours. 
The  expense  of  moving  was  $1,000,  and 
the  house  owner  estimates  that  in  its 
present  location  he  will  have  no  difficulty 
in  selling  it  for  $6,000.  This  idea  might 
well  be  taken  advantage  of  by  others 
under  similar  circumstances. 


Moving   a   House   by   Means   of   a   Large    Scow   Results   in   a 

Time  and  Monetary  Saving  if  the  Dwelling  Is  Located  Near 

a  Waterfront. 


IT  TAKES  ONE-HORSEPOWER  TO 
CLIMB  STAIRS 

To  lift  550  pounds  one  foot  in  one 
second  requires  what  is  known  as  one 
horsepower.  Similarly,  a  horsepower  is 
able  to  raise  twice  that  weight  one  foot 
in  twice  the  time,  or  one-half  foot  in 
just  that  time.  Moreover,  it  can  raise 
half  550  pounds  one  foot  in  half  a  second, 
or  two  feet  in  a  second,  and  so  on. 
Therefore,  when  we  lift  one-fourth  of 
that  weight,  137^2  pounds,  four  feet  in 
one  second,  we  are  exerting  one  horse- 
power. 


Accordingly,  when  a  person  who 
weighs  i$7l/2  pounds  runs  upstairs  at 
the  rate  of  four  feet  a  second,  he  is  ex- 
erting the  equivalent  of  one  horsepower. 
For  a  man  weighing  twice  that  much, 
275  pounds,  it 
would  be  nec- 
essary to  climb 
at  the  rate  of 
only  two  feet 
per  second  to 
exert  a  horse- 
power. It  is 
possible  to  do 
much  more. 

As  a  matter 
of  fact,  a  horse 
often  exerts 
many  times 
one  horse- 

power  of  energy.  The  average  horse  can 
draw  a  wagon  up  a  hill  where  a  ten- 
horsepower  engine  with  the  same  load 
would  fail.  A  horsepower  does  not  rep- 
resent the  greatest  momentary  strength 
of  the  average  horse,  but  is  a  meas- 
ure of  the  power  which  he  can  exert 
continuously. 


CATCHING  FISH  WITH  ELECTRIC 
LIGHTS 

Three  White  River  fishermen  of 
Mount  Vernon,  111.,  have  a  plan  which 
has  been  very  helpful  to  them  this  win- 
ter in  catching  fish. 

They  constructed  an  equipment  for 
lighting  the  water  under  the  ice  and 
which  attracted  hundreds  of  fish  to  the 
place.  These  eagerly  bit  at  the  bait 
dropped  to  them  on  hooks.  The  catches 
were  unusually  large. 

The  arrangement  for  lighting  the  wa- 
ter consisted  of  eight  dry  cells,  to  which 
an  electric  light  was  attached  and 
dropped  into  the  water.  The  wire  was 
heavily  insulated  to  prevent  the  leakage 
of  the  current. 


A  conservative  estimate  places  the  to- 
tal number  of  electric  lighting  companies 
serving  the  public  in  this  country  at  five 
thousand  or  more. 


Diagrammatic    Illustration   of   How    the   Time    Signals    Are    Sent    Out    by    the    Transmitting    Clock    at    the 

Washington   Observatory. 


WHEN  IT  IS  NOON  AT  WASHINGTON 


EVERY  day  exactly  at  noon  a  copper 
time  ball,  three  feet  in  diameter,  on 
the  roof  of  the  State,  War 
and  Navy  Building  at 
Washington,  D.  C,  falls 
from  the  top  of  a  ten-foot 
pole  into  a  receiving  cup, 
where  the  air  forming  a 
cushion  permits  it  to  land 
almost  without  noise. 
About  five  minutes  before 
noon  an  employee  of  the 
Navy  Department  hoists 
the  ball  by  hand.  At  1 1  155 
the  transmitting  clock  at 
the  United  States  Naval 
Observatory,  several  miles 
distant,  which,  between 
ii  130  and  12  o'clock,  is  ac- 
curately adjusted  to  indi- 
cate the  correct  time,  be- 
gins to  beat  the  seconds 
automatically,  leaving  out 
the  29,  55.  56,  57,  58  and 
59th  seconds  until  the  last 
minute  before  noon,  when 
the  29  and  50  to  59th  sec- 


The    Time    Ball    On    the    State, 

War     and     Navy     Building     In 

Washington,   D.   C. 


seconds  is  indicated  by  a  distinct  click  at 
the  ball.  During  the  last  lo-second  inter- 
val, when  there  is  no  signal 
passing  over  the  wire, 
switches  in.  the  State,  War 
and  Navy  building  are 
thrown  in,  connecting  the 
mechanism  which  automat- 
ically drops  the  time  ball. 
When  the  next  beat,  indi- 
cating exact  noon,  passes 
over  the  wire,  the  releasing 
lever  allows  t  h  e  ball  to 
drop.  The  accompanying 
diagram  shows  the  scheme 
followed  in  sending  out 
signals. 

These  time  signals  sent 
out  by  the  United  States 
Naval  Observatory  are  au- 
tomatically repeated  by  the 
Naval  Radio  Station  at  Ar- 
lington, Va.,  across  the  Po- 
tomac from  Washington. 
Anyone  having  the  proper 
wireless  receiving  equip- 
ment,  which  is  not  expen- 


onds  are  omitted.     The  beating  of  these     sive,  may  receive  them 


INCREASING    USE    OF    ELECTRIC 
DRIERS  IN  SHINING  SHOES 

Bootblacks  are  coming  to  appreciate 
the  use  of  electric  driers  more  and  more. 
It  is  especially  in  the  shining  of  russet 
shoes  that  the  electric  drier  is  most  ap- 
preciated, for  the  usual  method  of  drying 
the  shoes  with  a  palm  leaf  fan  or  news- 
paper is  a  long  and  tedious  process. 
Many  electric  driers  are  made  especially 


for  shoe  shining  purposes  and  are  fitted 
with  a  supporting  arm  that  serves  to  hold 
the  drier  to  the  foot  rest.  While  one 
shoe  is  being  dried,  the  bootblack  can  be 
working  on  the  other  shoe. 


The  Government  built  more  than  two 
thousand  miles  of  trail  and  three  thou- 
sand miles  of  telephone  line  on  the  na- 
tional forests  in  1914. 
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•  to  Carry   On   the   Work   of   Erecting   a   Building 
Winter,  a  Cleveland  Contractor  Used  a  Large  Te 


ERECTING  A  BUILDING  UNDER  A 
TENT 

What  is  considered  a  novelty  in  the 
building  line  was  the  erection  of  a  fac- 
tory building  under  a  tent.  This  was 
rendered  necessary  because  of  the  in- 
tense cold  prevailing  at  the  time. 

When  fire  destroyed  a  part  of  the  fac- 
tory of  an  electrical  manufacturing  com- 
pany of  Cleveland,  Ohio,  it  became  nec- 
essary for  the  management  to  provide  at 
once  facilities  at  the  new  plant  then  un- 
der construction  in  an  outlying  district. 
Three  buildings  had  already  been  com- 
pleted at  the  new  location,  including  the 
power  plant,  the  smokestack  of  which  is 
seen  protruding  through  the  tent  in  the 
accompanying  illustration. 

The  contract  for  the  new  building 
called  for  the  building  to  be  ready  for 
occupancy  not  later  than  February  i, 
and  required  the  contractor  to  guarantee 
the  masonry  against  the  effects  of  freez- 
ing. Excavation  for  foundations  was  be- 
gun January  10,  and  on  January  27  the 
building  was  turned  over  to  the  owners. 
Here  is  how  this  remarkable  feat  was  ac- 
complished : 

The  contractor  paid  $1,000  for  the  use 
of  a  tent  for  thirty  days,  with  the  un- 
derstanding that  the  company  was  to 
raise  it  when  requested  and  maintain  it 
in  the  proper  condition.  While  the  lower 
lo-foot  section  of  the  walls  was  being 
laid,  the  sidewalls  of  the  tent  reached 
the  ground.  The  tent  was  then  raised  to 
permit  the  building  to  be  finished.  A 


workshop  was  provided 
for  carpenters  and  other 
mechanics  under  the 
part  of  the  tent  that 
was  not  raised,  shown 
at  the  left  in  the  view. 
Steam  was  brought  to 
the  building  under  con- 
struction  from  the 
power  plant  and  carried 
through  numerous  pipes 
placed  against  the  walls 
of  the  building  on  the 
inside. 

At  the  time  the  pho- 
tograph reproduced  on 
this  page  was  taken, 
the  temperature  o  u  t  - 
side  the  tent  was  10  degrees  below  zero. 
Not  only  did  the  tent  prevent  any  possible 
damage  to  the  masonry  through  freez- 
ing, but  it  also  served  to  protect  the 
workmen  from  the  cold  and  thus  made 
their  task  a  far  more  pleasant  one. 


TOY  ENGINE  80  YEARS  OLD 

An  ingenious  toy  steam  engine,  de- 
signed along  lines  now  obsolete,  shows 
the  kind  of  work  that  boys  of  16  could 


A  Toy  Steam  Engine  Constructed  Eighty  Years  Ago 
With   Crude   Tools. 


THE     WORLD'S    ADVANCE 


589 


do  eighty  years  ago.  The  boy  was  an 
apprentice  in  a  Boston  machine  shop 
and  built  the  engine  unassisted  during 
his  spare  moments.  It  was  exhibited  at 
the  Mechanics'  Fair  in  1837,  and  was 
awarded  a  diploma  and  a  silver  medal. 

The  engine  is  of  the  old  "steeple"  type, 
and  is  about  14  inches  high.  The  fly- 
wheel is  a  mechanical  puzzle,  as  it  is  built 
up  of  wrought  iron  with  tapering  spokes 
which  fit  into  a  weedless  rim.  It  is 
probable  that  the  spokes  were  bent  before 


THE  LARGEST  DOME  IN  THE 
WORLD 

What  is  said  to  be  the  largest  dome  in 
the  world  forms  part  of  the  West  Baden 
Springs  hotel  in  Indiana,  surpassing 
those  of  Petrogra'd  (St.  Petersburg), 
Russia,  and  Washington,  D.  C. 

The  floor  space  of  the  hotel  covered 
over  by  the  dome  is  200  feet  in  diameter 
and  contains  62,832  square  feet.  The 
dome  is  constructed  entirely  of  steel  and 


An  Exterior  and  Interior  View 
of  the  Dome  of  the  West  Baden 
Springs  Hotel.  This  Dome  Is 
Said  to  be  the  Largest  In  the 
World. 


they  were  put  in  place  and 
straightened  afterwards. 

The  piston,  cylinder  heads, 
valve  glands,  steam  chest,  etc., 
have  no  packing  but  were 
ground  carefully  so  that  they 
were  steam-tight.  The  threads 
cut  on  the  bolts  are  of  an  un- 
usual pitch,  the  use  of  which  was  dis- 
continued by  machinists  many  years  ago. 
All  of  the  work  of  the  engine  was  done 
on  a  i6-inch  lathe,  of  the  crude  type  used 
in  those  days 


From  good  authority  it  is  gathered 
that  Germany's  two  great  electrical 
manufacturers,  the  Allgemeine  Geselle- 
schaft  and  the  Siemens  &  Halske  Com- 
pany did  a  gross  business  last  year  of 
about  $170,000,000.  Much  of  the  goods 
produced  by  these  companies  was  pur- 
chased by  European  buyers. 


glass,  and  has  no  central  supports.  Its 
construction  was  such  a  large  under- 
taking that  only  one  contractor  bid  on  it. 
So  great  is  the  vibration  of  the  build- 
ing that  the  dome  is  held  in  place  se- 
curely by  putting  the  lower  ends  of  the 
roof  trusses  in  shoes  and  on  rollers.  By 
going  to  the  top  floor  of  the  hotel  on  a 
windy  day,  one  can  feel  the  movement 
of  the  rollers  inside  the  shoes,  which 
will  show  how  inadvisable  it  would  have 
been  to  permanently  fasten  the  dome. 

If  you  enjoy  THE  WORLD'S  ADVANCE, 
tell  others ;  if  not,  write  us  and  state  your 
reasons. 
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ELECTRIC  INCUBATOR  HATCHES 
GERMS 

Great  strides  have  been  made  in  the 
scientific  study  of  bacteria  during  the 
past  few  years  through  the  culture  of 
bacilli  in  incubators.  Microbes  in  large 
numbers  lend  themselves  to  microscopic 
study  a  great  deal  more  readily  than  do 
small,  unhealthy  groups. 

Bacteria  incubators  heated  by  gas 
have  been  employed  in  the  majority  of 
laboratories,  but  the  recent  invention  of 
an  electrically  heated  incubator,  having 
several  important  advantages,  will  prob- 
ably displace  the  old  type  entirely. 


the  walls.  The  interior  can  be  viewed 
by  means  of  a  miniature  electric  lamp 
which  is  controlled  by  a  small  button. 
The  current  consumption  of  the  electric 
incubator  is  about  25  watts  per  hour. 


•ftr  •  ^Jl  II 


FIFTH    BIENNIAL    ELECTRICAL 
SHOW 

On  April  8,  9  and  10  the  fifth  biennial 
electrical  show  will  be  held  at  the  Uni- 
versity of  Illinois.    This  biennial  event  is 
under  the  auspices  of  the  Electrical  En- 
gineering   Society    of    the    College    of 
Engineering.   The  electrical  shows  given 
in  the  past  have  all  been 
the  events   of   the  year, 
and  this  year  the  show 
promises    to    outlive    its 
motto,  "Bigger  and  Bet- 
ter."   Twenty-five  thou- 
sand square  feet  of  floor 
space  are  available,  and 
three-fourths  of  this  was 
assigned    by    March     i. 
The  electrical  manufac- 
turers   are    giving   their 
unqualified  support,  and 
over  fifty  concerns   will 
be   represented    by    ex- 
hibits  and   each   exhibit 
will  be    fully    explained 
by  capable  men.    The  re- 
maining booths  will  dis- 

An  Electrically  Heated  Incubator  for  the  Culture  of  Bacilli.    The  Heat  Is       P^y     local     and     Student 
Automatically    Maintained    at   Any    Desired    Temperature.  CXnlDltS.       Among     the 

students'    exhibits    are 

The  new  incubator  was  brought  out     electrical  freaks  of  all  kinds.     Also  an 
in  a  laboratory  in  Salt  Lake  City.     Its     electrical  fountain,  cafe  with  a  cabaret, 


chief  advantage  is  a  heating  arrange- 
ment which  maintains  the  temperature  at 
a  constant  point.  Electric  heating  coils 
are  placed  in  the  top  of  the  incubator, 
and  the  temperature  regulated  by  a  ther- 
mostat. When  the  temperature  varies 
from  a  given  point,  the  thermostat  moves 
a  delicately  balanced  lever  arm  which 
increases  or  decreases  the  current. 

A  variation  of  one-tenth  of  a  degree 
will  affect  the  thermostat  and  cause  the 
circuits  to  be  changed  until  the  correct 
temperature  is  again  reached. 

The  incubator  consists  of  a  double- 
walled  box  with  an  air  space  between 


and  miniature  Panama  Canal  will  be  the 
last  words  in  artistic  and  interesting  ex- 
hibits. 

A  conservative  estimate  of  attendance 
based  on  past  records  has  been  set  at 
eight  thousand.  With  each  admission 
the  management  will  distribute  free  a 
beautiful  forty-page  souvenir  program 
well  worth  keeping. 

The  admission  price  will  be  corre- 
spondingly low  as  the  quality  of  exhibits 
will  be  high.  Such  a  combination  as- 
sures the  hearty  support  of  the  public, 
and  as  a  result,  the  success  of  the  show 
is  assured. 
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A  French  lookout  in  an  advanced 
position  along  the  French  line  of  trenches. 
This  one-man  trench  is  connected  to  those 

the   rear  by   a   passageway. 


A  bridge  blown  up  by 
the  Germans  during  a 
recent  retreat  in  France. 


A    French    fourteen- 
nch  field  piece  recent- 
turned    out    by    the 
reusot      Works      and 
now  on  the  firing  line. 
These  pieces  are  being 
made  in  large  numbers 
and     are     intended     to 
reply    to    the    German 
heavy   artillery. 


Remarkable  view  of 
German  and  Austrian 
soldiers  intrenched  in 
Galicia.  Here  may  be 
seen  the  wonderful  sys- 
tem of  intrenchments 
necessitated  by  modern 
warfare;  the  trenches 
being  dug  one  in  back 
of  the  other  and  con- 
nected by  cross  trenches. 


1-uotos.     Copyrighted  International  News  .Service. 
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THIS  remarkable  view  of  the  German  battleship  "Bluecher," 
just  after  being  torpedoed  by  a  British  destroyer  during  the 
North  Sea    naval  battle,    was    photographed    by    an    officer    on 
board  the  " Arethusa."     The  crew  of  this  ill-fated  battleship  that 
was  battered  by  the  gun  fire  of  the  British  squadron  and  afterwards 
sent  to  the  bottom  by  two  torpedoes,  may  be  seen  clinging  to  the 
up-turned  aide  of  the  hull. 

Photo.    Copyrighted   International   News   Service. 
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A  nocturnal  view 
of  the  entrance  to  the 
Court  of  Flowers, 
•with  numerous 
searchlights  playing 
on  the  statues  adorn- 
ing the  buildings. 
The  still  waters  of 
the  lagoon  in  the 
foreground  act  as  a 
perfect  mirror,  add- 
ing further  beauty  to 
the  illumination  ef- 
feet. 


The  Horticultural  Building  is 
one  of  the  most  handsome  of 
the  many  structures  on  the  Ex- 
position grounds.  It  is  sur- 
mounted by  a  glass-covered 
dome,  on  top  of  which  is  a  bowl 
of  flowers  in  full  bloom.  The 
bowl  measures  over  one  hun- 
dred feet  in  diameter. 


An  idea  of  the  crowds  at- 
tending the  Exposition  may  be 
gained  from  this  view,  which 
has  been  taken  from  the 
Tower  of  Jewels,  looking  to- 
wards the  main  entrance  to 
the  grounds.  In  the  back- 
ground is  seen  the  Fountain 
of  Energy. 


Photos,  by  Rockwell  Feature  Service. 
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REPAIR  SHIP  "VESTAL"  OF  THE  U.  S.  NAVY 


The  United  States  repair  ship 
"Vestal,"  which  is  said  to  be  the 
best  equipped  vessel  of  its  kind  in 
the  world.  It  has  a  complement 
-of  two  hundred  first-class  sailor- 
mechanics  and  accompanies  the 
Atlantic  Fleet  on  all  long  cruises. 


the  Upper  View:  A 
corner  of  the  forging  room  on 
board  the  repair  ship.  Below: 
Repairing  the  range  finders  of 
the  Battleship  "Georgia,"  on 
the  deck  of  the  "Vestal." 


Above:  Electricians  at 
work  in  the  electrical  shop 
on  board  the  "Vestal."  At 
the  right:  A  scene  in  the 
foundry  room,  showing  the 
men  at  work  pouring  molten 
metal  into  a  mould. 


Copyrighted  International  News  Service. 
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VIEWS  OF  TURKISH  CITIES  NOW  BEING  ATTACKED 


A  panoramic  view 
of  the  Turkish  city  of 
Smyrna  in  Asia  Minor, 
overlooking  the  Aeg- 
ean Sea.  Simultane- 
ously with  the  bom- 
bardment of  the  Dar- 
danelle  fortifications, 
this  city  is  being  at- 
tacked by  another  fleet 
of  the  Allied  powers. 


A  view  of  the  city 
of  Constantinople  and 
a  bridge  that  joins  the 
European  and  Asiatic 
portion  of  the  me- 
tropolis. Constantino- 
ple, the  capital  of 
Turkey,  is  the  goal  of 
the  Allied  fleet  that  is 
bombarding  the  Dar- 
danelle  defenses. 
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A  scene  along  the 
waterfront  of  Constan- 
tinople. This  city  has 
a  population  of  about 
one  and  a  quarter 
million  people.  The 
waterways  leading  to 
it  are  strongly  fortified 
and  mined,  and  the 
task  before  the  at- 
tacking fleets  is  a 
colossal  one. 


i'hotos.     Copyrighted  International  News  Service. 
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GLIMPSES  OF  THE  WAR^RIDDEN  EUROPEAN  COUNTRIES 


A  statue  crowning  a  church  in  a 
Belgian  city  was  struck  by  a  German 
shell  yet  remained  partly  suspended  in 
mid-air.  The  inhabitants  of  the  stricken  ' 
city  regard  the  incident  as  a  miracle, 
since  the  statue  has  a  highly  religous 
significance. 


A  flashlight  view  of  a  French  bat- 
tery in  action  during  a  nocturnal  en- 
gagement. 


A  German  field  tele- 
phone central  near 
Warsaw,  Poland. 


Thomas  Lipton's  steam  yacht, 
the  "Erin,"  passing  through  the 
Corinth  Canal  in  Greece  on  its  way  to 
Servia,  with  Red  Cross  nurses  and 
doctors.  Servia  has  suffered  heavily  in 
the  European  war,  and  before  the 
coming  of  this  aid  the  country  was 
badly  in  need  of  medical  supplies. 


Photos.     Copyrighted  International  News  Service. 
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FROM  SNOW  BOUND  POLAND  TO  EGYPTIAN  DESERTS 


A  German  dentist  treating  the  teeth  of 
a  soldier  in  the  trenches  in  Russian 
Poland  during  a  lull  in  the  fighting. 


One  of  the  French  biplanes 
that  took  part  in  the  recent 
bomb-dropping  raids  along 
the  Belgian  coast. 


A  group  of  Uhlans  shooting 
from  saddles  at  their  Russian 
foes  in  Poland.  Their  lances 
are  temporarily  stuck  in  the 
ground  while  they  are  using 
their  .rifles. 


An  Australian  camp  hospital 
in  Egypt,  not  far  away  from 
the  pyramids.  The  tent  con- 
tains fifteen  beds,  all  of  which 
were  occupied  at  the  time  the 
photograph  was  taken. 


A  typical  winter 
scene  of  a  battle- 
field in  northern 
France  at  the  pres- 
ent time.  In  the 
snow  may  be  seen 
the  bodies  of  dead 
horses. 


Photos.     Copyrighted  International  News  Service. 
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HERE  AND  THERE  WITH  THE  FIGHTING  MEN 


Australian  artillery 
in  Egypt  returning  to 
camp  after  a  Battle. 


According  to  tradition,  this  historic 
column  marks  the  life  of  the  Turkish 
government.  The  Turks  believe  that 
when  it  falls,  through  any  cause,  the 
Turkish  government  will  also  crumble. 


A       French       Chasseurs       Alpine 
climbing  the  side  of  a  steep  hill. 


German  soldiers  reading  official 
bulletins  that  have  been  tacked  on  the 
trunk  of  the  tree.  These  bulletins  are 
said  to  contain  the  news  from  all  parts 
of  the  world  and  are  published  by 
the  military  authorities. 


1'liotos,     Copyrighted  International  News  Service. 
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BRITISH  SUBMARINES;  FRENCH  AND  DUTCH  SOLDIERS 


On  the  alert  in  the 
French  trenches:  Soldiers 
in  their  trenches  during  a 
spirited  engagement  on  the 
Argonne  front.  It  will  be 
noted  that  every  man  is 
keenly  alert  and  interested 
in  what  is  taking  place  in 
front  of  his  position. 


An  observation  tower 
used  by  the  Dutch  ar- 
tillery. This  view  was 
taken  during  the  recent 
manoeuvers  of  theDutch 
army  on  the  Belgian 
and  German  frontiers. 


Photos.     Copyrighted  International  News  Service. 
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With  the 
passing  away 
of  street 
vendors,  Paris 
officials  are 
making 
phonograph 
records  of 
their  cries. 


Alba    Honeywell,    who    sold    the    first 
of   "Uncle  Tom's  Cabin"   in    1852. 


He  is  now  93  years  old,  yet  is  active. 


One  of  the  oddest  catches  on  record 
in  southern  California  is  the  weird 
looking  sea  monster  shown  here.  It 
is  a  hammer-head  shark. 


A  photographer  recently  succeeded 
in  printing  a  photograph  of  President 
Wilson  on  an  apple.  The  film  nega- 
tive was  glued  to  the  apple  while  it 
was  still  green  and  left  for  3  weeks. 
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CLEANING   CATERPILLARS  FROM 
RAILROAD  TRACKS 

An  ingenious  method  was  recently 
used  to  clear  the  caterpillars  that 
swarmed  over  a  railroad  right-of-way  in 
such  vast  numbers  as  to  seriously  im- 
pede traffic. 

The  trouble  occurred  in  the  lumber 
regions  of  northern  California,  which  are 
served  by  the  McCloud  River  Railroad, 
and  the  pest  developed  into  a  positive 
danger  to  traffic.  Besides,  the  caterpil- 
lars cleaned  out  everything  green  from  the 
countryside  and  made  life  uncomfortable 


been  tried  out  with  success  about  the 
lumber  camps,  as  the  steep  sides  of  a 
shallow  trench  were  an  effective  check, 
but  that  would  have  been  exceedingly 
costly  for  many  miles  of  right-of-way, 
and  would  be  a  slow  method  of  getting 
results. 

The  solution  to  the  difficulty  was  found 
when  Master  Mechanic  John  Kennedy 
attached  a  little  device  of  his  own  to  a 
locomotive  and  it  worked  like  a  charm. 
Pipes  were  connected  to  the  boiler  and 
extended  to  a  point  ahead  of  the  cow- 
catcher close  to  each  rail.  Live  steam 
was  shot  through 'the  pipes  as  required, 


The  Operation  of  Lumber  Trains  in 
Northern  California  Was  Practically 
Checked  by  Millions  of  Caterpillars  Crawl- 
ing Over  the  Rails  and  Rendering  them 
Slippery. 


Caterpillars     that     Accumulated     in     Great 
Numbers    on    the    Rails    Were    Cleared    by 
Steam  Blown  Out  of  the  Two  Pipes  Extend- 
ing Beyond  the  Pilot  of  the  Engine. 


for  the  men  in  the  lumber  camps.  The 
countless  millions  of  crawlers  seemed  to 
find  the  rails  a  very  convenient  track, 
for  they  would  follow  them  until  the 
passing  of  a  train  would  crush  them  into 
a  slippery  mass.  Of  course,  this  made 
it  almost  impossible  for  the  locomotive 
to  proceed  with  safety,  and  the  first 
methods  of  combatting  the  caterpillars 
were  quite  ineffectual.  Cresol  was  sprin- 
kled over  the  tracks  and  ties,  but  the 
chemical  seemed  to  please  the  insects  and 
they  came  in  greater  numbers  tnan  ever ; 
sand  on  the  rails  did  no  good,  and  the  ex- 
pedient of  stationing  a  couple  of  men  on 
the  cowcatcher  to  sweep  off  the  pests, 
merely  resulted  in  crushing  the  soft 
bodies.  The  plan  of  digging  ditches  had 


and  the  caterpillars  were  blown  far  from 
the  rails  and  killed  by  the  heat,  leaving 
the  tracks  clean  for  traffic.  The  device  is 
simple  and  cheap  in  construction,  but  it 
saved  thousands  of  dollars  in  ditching, 
and  possibly  saved  trains  from  accidents 
on  the  slippery  tracks. 


U-SHAPED  PIPE  OVERCOMES  EX- 
PANSION AND  CONTRACTION 

A  simple  method  for  taking  up  the  ex- 
pansion and  contraction  in  a  long  pipe 
line  for  steam  is  in  use  at  an  Arizona 
mine.  A  large  U-shaped  bend  is  made 
in  the  pipe,  and  this  is  supported  by  iron 
posts  which  are  connected  with  the  pipe 
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Expansion    and    Contraction,    as    Well    as    Vibration, 
Taken    Care    of   by    a    Loop    in    the    Piping. 


in  such  a  way  as  to  allow  the  pipe  to 
move  freely  in  contracting  and  expand- 
ing. This  method  also  reduces  the  vibra- 
tion, which  is  very  hard  on  the  pipe  joints 
and  in  time  causes  leakage. 

Another  system  consists  in  bending 
the  pipe  in  a  large  circle,  which  has  an 
advantage  over  the  U-shaped  bend  in 
needing  only  one  support. 


May    be 


EXPERT  WORK  IN  LOCOMOTIVE 
MODEL 

What  is  probably  the  most  complete 
miniature  model  of  the  latest  Atlantic 
type  locomotive  in  the  world  has  been 
constructed  by  a  Boston  stationary  engi- 
neer. 

The  model,  which  is  44  inches  long 
and  weighs  80  pounds,  rests  on  a  3^- 
inch  gauge  track  and  is  capable 
of  attaining  a  speed  of  nearly 
five  miles  per  hour.  The  chief 
feature  of  the  model  is  the  com- 
plete equipment  of  air  brakes 
and  pumps,  something  that  has 
never  before  been  attempted  in 
model  locomotive  building.  Many 
locomotive  engineers  contended 
that  such  a  small  air-pumping 
equipment  could  not  be  built, 
but  after  several  attempts  the 
constructor  succeeded  in  making 
an  exact  model  of  large  pumps 
capable  of  pumping  12  pounds 
of  air.  It  is  3^  inches  high  and 
has  a  cylinder  !3/i6ths  of  an  T 
inch  in  diameter  with  a  24-inch 


stroke.  The  equipment  of  auto- 
matic couplers  and  leaf  springs, 
equalized  in  the  large  engines, 
are  the  other  features  of  this  ex- 
ceptional model. 

The  boiler  of  the  engine  car- 
ries 40  pounds  of  steam  to  the 
square  inch  with  charcoal  as  the 
fuel.  It  has  24  square  inches 
of  grate  surface  and  contains 
twenty  ^-inch  brass  tubes  each 
12  inches  long,  making  a  total 
heating  surface  of  about  2^2 
square  feet.  The  steam  cylin- 
der of  the  model  is  i%  by  il/2 
inches  in  size  with  a  bore  of  i5/i6ths 
of  an  inch  and  a  stroke  of  il/4  inches. 


CURIOUS    STREET    CAR    FOR 
TOURISTS 

A  highly  embellished  street  car  is  of- 
fered by  an  electric  traction  company  of 
Montreal,  Canada,  for  the  entertainment 
of  tourists  to  that  city. 

The  seats  are  arranged  step-wise,  and 
around  them  passes  a  brightly  gilded 
railing.  Across  the  top  of  the  car,  bril- 
liant electric  arches  are  placed,  which 
herald  the  tourists'  approach  for  a  long 
distance. 

The  seats  are  not  unlike  those  of  a 
theatre,  the  rows  being  placed  one  higher 
than  the  other  to  permit  unobstructed 
view  to  passengers. 


in    Montreal    Can    Make    a   Sight-Seeing    Trip    About 
the  City  in  a  Special  Street  Car. 


_  PPING 
StilFTE 


""THE  dread  of  a  shifting  cargo  is  one  that  is  second 
only  to  the  peril  of  fire  or  a  damaged  hull  below 
the  Water  line.  The  problem  of  handling  the  ship  in 
such  an  emergency  is  one  worthy  of  the  keenest  thought 
of  the  brightest  mind  on  board  ship.  In  this  article 
the  author  relates  in  detail  how  a  shifting  cargo  of 
asphalt  Was  handled  with  the  result  that  not  only  was 
the  ship  brought  safely  to  port,  but  the  entire  cargo 
was  saved  as  well. 


NOT  many  months  ago  the  follow- 
ing brief  notice  appeared  in  the 
daily  press :  "The  steam  collier  Turret 
Hill  has  sunk  owing  to  the  shifting  of 
her  cargo.  The  chief  engineer,  who  was 
picked  up  by  a  passing  steamship,  said 
that  the  vessel  turned  turtle,  heeling  over 
so  rapidly  that  there  was  no  chance  to 
launch  the  boats." 

Next  to  the  peril  of  fire  or  the  men- 
ace of  a  damaged  hull  below  waterline, 
seamen  have  a  deep  dread  of  a  shifting 
cargo,  and  for  good  reason,  as  the  fore- 
going news  item  makes  plain.  The  story 
we  have  to  tell  is  about  another  vessel 
that  survived  a  kindred  hazard,  even 
though  she  rolled  over  on  one  side  so 
far  that  the  thundering  waves  dumped 


tons  of  blue  water  upon  her  defenseless 
deck  and  came  precious  near  to  capsizing 
her. 

The  Danish  steamer  Berlin,  loaded 
with  asphalt,  set  out  from  Trinidad  for 
New  York  under  seemingly  promising 
conditions.  She  circled  about  the  West 
Indies  and  then  turned  northward  along 
our  coast  in  the  helpful  sweep  of  the 
Gulf  Stream.  Shortly  after  this  she  en- 
countered a  severe  gale  that  raged  for 
days.  This  did  not  disturb  her  stolid 
Scandinavian  crew,  and  the  steamer  held 
her  own  although  her  engines  were  hard 
put  to  it  and  her  boilers  over  greedy 
for  the  dwindling  coal  in  her  bunkers. 
Days  slipped  by  with  only  moderate- 
progress,  and  the  supplies  of  food  and 
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Showing  How  a  Plunger  Was  Let  Down  Into  the  Shifting  Cargo  of 
Asphalt  to  Raise  the  Latter  Up  to  the  Level  of  the  Deck.  A  Shows 
Level  of  the  Fluid  Asphalt  After  the  Vessel  was  Righted;  B,  the  level 
of  the  Asphalt  After  the  Steadying  Tank  C  Was  Loaded  and  Sunk  Into 
the  Cargo  Hatch. 


fuel  wasted  while  the  destination  re- 
mained still  hundreds  of  miles  off. 

However,  there  was  no  immediate 
cause  for  alarm  and  the  Berlin  worked 
her  way  north  of  Bermuda  without  mis- 
hap. Then  the  unexpected  happened. 
Three  great  seas  hit  her  in  rapid  suc- 
cession, shaking  her  violently  from  stem 
to  stern  and  rolling  her  lee  scuppers  well 
under  water.  The  last  wave  flooded  her 
deck,  worked  its  way  back  into  the  ocean 
with  fearful  slowness,  and  left  the 
steamer  permanently  heeled  over  even 
after  the  water  had  escaped !  What  had 
happened?  Why,  her  cargo  had  shifted, 
and  put  the  ship  in  a  predicament  that 
promised  to  make  it  easy  for  her  to  turn 
turtle  if  three  more  seas  of  like  magni- 
tude should  assail  her.  It  was  a  situation 
calling  for  the  promptest  kind  of  action 
and  the  best  of  seamanship.  But  why 
had  the  cargo  shifted?  It  had  seemed 
stable  enough  when  dumped  into  the 
hold. 

Owing  to  the  head  winds  of  the  storm, 
the  Berlin  had  lingered  for  days  in  the 
warm  waters  of  the  Gulf  Stream,  and 
that  heat  had  been  sufficient  to  penetrate 
into  the  entire  mass  of  the  crude  asphalt 
and  to  make  it  semi-fluid.  When  those 
three  seas  hit  the  vessel  they  set  the  cargo 
Surging,  and  this  weight  was  enough  to 
tear  from  its  fastenings  at  one  end  the 


metal  bulkhead  that  di- 
vided the  hold  into  two 
lengthwise  compart- 
ments. Naturally,  the 
stuff  flowed  to  the  lower 
side  of  the  Berlin  as  she 
heeled  under  the  attack 
of  those  giant  waves,  but 
could  not  return  to  the 
normal  position  because 
the  loosened  bulkhead, 
like  an  opened  door, 
swung  to  again  when 
the  ship  lurched  to  right 
herself  —  the  weight  of 
the  plastic  cargo  shut- 
ting the  passage  by 
which  it  had  entered 
from  the  adjoining  com- 
partment. 

By  dint  of  desperate 
work  and  twenty  -  four 
hours  of  unceasing  toil, 
the  captain  and  his  crew  managed  to  get 
the  upper  edge  of  the  ruptured  partition 
back  into  place  and  secured  by  means  of 
heavy  wire  rope.  During  that  period  of 
awful  suspense,  the  skipper's  wife,  also  a 
Dane,  steered  the  ship  without  relief,  and 
so  exposed  was  her  station  that  it  was 
necessary  to  lash  her  to  the  wheel.  But 
the  remedy  to  the  bulkhead  was  only  a 
partial  one,  because  it  was  impossible  to 
fasten  the  lower  edge  which  continued 
to  flap  like  a  valve  as  the  ship  rolled  from 
side  to  side.  This  movement  was  akin  to 
the  action  of  a  pump  and  sufficient  to 
raise  the  asphalt  in  one  half  of  the  hold 
to  a  level  four  feet  higher  than  that  in 
the  flanking  compartment.  Thus,  hour 
by  hour,  increased  the  Berlin's  list. 

To  offset  this,  the  engineer  managed  to 
shift  to  the  bunkers  on  the  high  side 
forty  tons  of  coal,  and  in  this  manner  and 
for  a  time  he  helped  to  offset  the  increas- 
ing heel.  But,  unfortunately,  that  coal 
had  to  be  burned,  and  there  was  just 
enough  of  it  to  get  the  freighter  into  the 
nearest  American  port — the  little  harbor 
lying  behind  the  sheltering  sandy  arm  of 
Cape  Lookout,  North  Carolina.  The 
ship  did  not  get  there  an  hour  too  soon 
as  it  was,  and  for  more  than  a  day  there 
had  not  been  an  ounce  of  food  aboard 
for  the  exhausted  crew.  But  once  there, 
the  question  of  getting  her  thence  to  New 
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York  was  something  to  be  settled  by  the 
underwriters  and  the  vessel's  agent.  Here 
is  where  the  resourceful  genius  of  an 
ex-naval  officer  saved  the  day  and,  inci- 
dentally, showed  how  a  minimum  of  ef- 


ics  when  mastered  and  properly  applied. 
The  salvage  company  was  asked  to  re- 
move from  the  Berlin  a  thousand  tons 
of  that  troublesome  asphaltum.  This 
meant  digging  the  stuff  out  and  the  em- 


i 

Barge 


the   Oval:   Loading   the 

Transport    It    to    the    Steamer. 


Sand   Bag   Ballast   On  a 
Order    to    Transport    It    to    the    Steamer. 
Below:  How  the  Righting  Tanks  Were  Built  Quickly 
Upon  the  Deck  of  the  Steamer  "Berlin." 


fort  would  put  the  vessel  on  an  even  keel 
and  make  it  safe  for  her  to  proceed  under 
her  own  steam  to  her  destination.  This 


ploying  of  men  especially  trained  in 
handling  this  sticky  material.  At  best, 
this  might  have  called  for  weeks  of  work. 


emphasizes  the  advantage  of  a  technical     These  thousand  tons  were  to  be  placed  in 
training  and  the  flexibility  of  mathemat-     another  vessel  which  was  to  be  towed 


606 


THE     WORLD'S    ADVANCE 


back  to  New  York.  As  a  business  prop- 
osition it  was  not  an  inviting  one,  and 
the  expert  of  the  wrecking  company 
wondered  if  some  other  solution  were 
not  possible,  and  for  aid  in  his  dilemma 
he  turned  to  Mr,.  R.  H.  Robinson  who, 
before  he  resigned  from  the  navy,  had 
made  himself  famous  by  designing  the 
first  of  our  modern  dreadnoughts. 

Mr.  Robinson  spent  about  ten  minutes 
in  figuring  and  then  declared  it  would 
not  be  necessary  to  remove  a  pound  of 
the  Berlin's  cargo  in  order  to  restore  her 
to  the  upright.  By  placing  I3o-odd  tons 
of  water  ballast  on  the  high  side  of  the 
open  deck,  in  a  long  tank  to  be  quickly 
built  of  wood,  he  declared  that  this 
weight  would  be  ample  to  get  the  ship 
back  on  an  even  keel  despite  the  bulk  of 
the  three  thousand  tons  of  asphalt  in  her 
hold.  A  little  more  mathematics,  and  it 
was  made  plain  that  the  needful  tank 
could  be  built  and  made  ready  to  hold 
water  inside  of  four  days.  So  far,  the 
problem  of  restoring  the  equilibrium  of 
the  Berlin  was  solved,  but  the  ship  would 
have  to  make  the  rest  of  her  run  in  the 
open  sea,  and  what  would  happen  if  she 
encountered  another  storm?  What  was 
to  keep  the  asphalt  from  shifting  again? 
The  stuff  did  not  entirely  fill  the  hold. 
The  cargo  space  was  like  a  partly-filled 
bottle. 

Mr.  Robinson  had  disposed  of  one  dif- 
ficulty and  he  was  ready  with  an  answer 
for  this  new  one.  He  knew  that  he 
could  steady  the  asphalt  only  by  making 
it  fill  the  entire  hold,  but  how  was  he  to 
raise  its  level  without  dumping  some- 
thing in  to  crowd  the  stuff  upward  ?  That 
something  would  have  to  be  heavy 
enough  to  sink  and  might  add  complexity 
to  the  situation  when  the  bitumen  was 
finally  removed  in  New  York.  The  hold, 
because  of  the  overlying  steel  deck,  was 
virtually  a  great  metallic  flask,  and  the 
neck  was  the  deep-throated  cargo  hatch. 
For  this  opening,  Mr.  Robinson  proposed 
a  rectangular  tank  of  wood  which  could 
be  rapidly  built  and  so  fashioned  that  it 
would  be  a  snug  fit  yet  free  to  move  up 
and  down  like  a  pump  plunger.  You 
see  what  is  coming,  don't  you? 

By  loading  this  tank  with  bags  of  sand 
it  was  so  weighted  that  it  would  sink 
into  the  asphaltum  to  just  the  required 


depth  to  bring  the  level  of  the  latter  up 
against  the  underside  of  the  covering 
deck.  In  this  manner  the  cargo  was 
steadied  just  like  the  contents  of  a  filled 
bottle.  But  it  would  not  do  to  transfer 
this  pressure  to  the  underside  of  the  deck 
with  all  its  force  if  the  freighter  should 
roll  in  a  heavy  sea.  It  was  necessary  to 
have  a  safety  valve,  so  to  speak,  to  ab- 
sorb or  to  permit  this  pressure  to  expend 
itself  otherwise  and  harmlessly.  It  was 
for  this  reason  that  the  plunger  or  "dis- 
placing tank"  was  free  to  move  up  and 
down ;  the  upward  movement  represent- 
ing the  harmful  energy  that  otherwise 
would  possibly  rupture  the  confining  deck 
and  expose  the  vessel  to  the  danger  of 
inundation  and,  perhaps,  certain  sinking. 

All  of  this  work  was  done  at  Cape 
Lookout  in  three  days  after  the  little 
salvage  steamer  Fonvard  arrived  there. 
The  only  thing  that  threatened  to  cause 
a  hitch  was  the  lack  of  available  sand 
bags,  and  there  were  not  enough  of  these 
to  be  had  in  that  part  of  North  Carolina 
within  a  radius  of  hundreds  of  miles. 
The  salvors  wanted  them  and  wanted 
them  quickly.  They  were  called  for  by 
wireless,  and  inside  of  three  hours  were 
on  their  way  to  Beaufort — the  nearest 
port  just  inside  of  Cape  Lookout.  But 
how  do  you  think  they  were  dispatched? 
This  shows  us  another  side  of  the  neces- 
sary resourcefulness  of  the  wrecking 
business. 

The  bags  were  "personally  conducted" 
to  save  time — expressing  would  have 
been  too  slow.  And  the  gunny  sacks 
were  packed  in  a  number  of  big  trunks 
bought  for  the  purpose.  These  were  not 
of  the  latest  make,  but  they  had  a  daz- 
zling amount  of  shining  metal  by  way 
of  external  finish.  Their  number  sug- 
gested a  honeymoon.  While  they  were 
on  their  way,  a  message  was  sent  to 
Goldsboro  from  Beaufort  announcing 
that  a  belated  groom  was  coming  down 
with  his  bride's  trousseau — the  bride  be- 
ing supposedly  at  Beaufort.  The  station 
master  was  asked  to  relay  the  trunks  at 
the  transfer  point  with  all  speed  and  was 
thanked  in  advance  for  his  courtesy. 
When  the  resplendent  baggage  reached 
Beaufort  in  good  time  it  was  decorated 
with  streamers  of  white  ribbon  at  every 
point  where  bows  could  be  fastened! 
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The  station  master  and  his  friends  at 
Goldsboro  had  thus  responded  with 
Southern  gallantry.  This  good  will 
towards  the  imagined  bride  saved  pre- 
cious time  in  getting  the  freighter  ready 
for  sea,  but  it  was  probably  well  that 


York  until  she  returned  to  her  home  port 
convoying  the  Berlin,  was  a  matter  of 
a"  trifle  over  ten  days.  The  freighter 
made  the  trip  under  her  own  steam.  But 
for  the  readiness  of  Mr.  Robinson  and 
his  training  in  the  navy,  the  helping  of 


Above:  "The  Last  Wave  Flooded 
Her  Deck,  Worked  Its  Way  Back 
Into  the  Ocean  With  Fearful  Slow- 
ness and  Left  the  Steamer  Per- 
manently Heeled  Over  Even  After 

the    Water   Had    Escaped." 
In    the    Oval:     Testing    the    Little 
Pump   That    Controlled    the    Water 
the    Righting    Tanks. 


the  ship  left  before  the  railroad  people 
got  wind  of  the  true  nature  of  that  ficti- 
tious trousseau ! 

Instead  of  taking  weeks  and  spending 
a  great  deal  of  money  in  the  undertaking, 
the  entire  work,  from  the  time  the  sal- 
vage steamer  headed  south  from  New 


the  listed  cargo  craft  would  have  been  a 
routine  salvage  job  and  a  long  one.  As 
it  was,  thanks  to  his  resourcefulness,  a 
novel  way  was  evolved  for  meeting  a 
similar  problem  in  the  future.  Time  al- 
ways has  meant  money  in  the  hustling 
world  of  business,  and  time  saved  is 
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money  saved  now  more  than  ever.     The 
calling  of  the  wrecker  in  the  past  has 


What  Mr.  Robinson  accomplished  shows 
how  splendid  is  the  opportunity  for  the 


been  largely  a  rough-and-ready  enter-  technically  trained  man  and  the  engineer 
prise  with  not  overmuch  of  science  or  in  a  field  hitherto  somewhat  neglected, 
technical  skill  in  its  ways  of  working,  to  apply  their  knowledge. 


QUARTER  OF  A  CENTURY  PROG-     SUIT    CASE    AS    AN    AUTOMATIC 
RESS  IN  BRIDGE  DESIGN  THIEF 


The  accompanying  illustration  is  of 
particular  interest  in  that  it  shows  the 
progress  that  has  been  made  in  bridge 
building  during  the  last-  twenty-five  years. 

Each  of  the  bridges  shown  carries  two 
tracks  of  the  New  York  Central  Rail- 
road, formerly  the  Lake  Shore,  over  the 
C  attaraugus 
Creek,  near 
Irvington,  N. 
Y.  When  the 
smaller  bridge 
was  built  in 
1889  it  was 
thought  ample 
in  strength  to 
take  care  of 
the  traffic  for 
many  years.  It 
would  not  be 
in  service  to- 
day but  for 
the  fact  that 
bridge  engin- 
eers twenty- 
five  years  ago  put  more  than  twice  as 
much  steel  in  the  bridge  to  carry  each 
ton  than  they  do  today.  The  larger 
bridge,  built  about  two  decades  after, 
differs  noticeably  from  the  smaller  struc- 
ture in  stiffness.  This  is  due  as  much 
to  its  riveted  connections  as  to  its  heavier 
members.  In  the  old  bridge,  the  joints 
or  connections  are  made  up  of  eye-bars 
joined  together  with  pins,  considered  a 
good  practice  a  generation  ago.  The 
very  fast  traffic  of  today  requires  rigid, 
well-detailed  connections. 

The  old  bridge  is  24  feet  6  inches  high 
and  29  feet  wide  between  truss  centers. 
The  new  bridge  is  37  feet  high,  or  half 
again  as  high  as  the  old  one,  and  31  feet 
wide.  The  span  of  either  bridge  is  the 
same. 


Recently  a  man  was  arrested  at  the 
San  Diego  Exposition  on  suspicion,  in 
connection  with  the  disappearance  of 
many  tools  from  the  buildings  and  con- 
cessions. He  had  been  observed  about 
the  buildings  frequently,  with  a  suit  case 
in  his  hand,  but  no  one  remembered  hav- 
ing seen  him 
pick  up  any 
tools  or  open 
the  suit  case. 
Upon  search- 
ing it  was 
found  that  he 
had  quite  a 
collection  of 
tools  in  the 
suitcase,  which 
he  had  gath- 
ered during 
the  afternoon. 
The  method 


A    Graphic    Illustration    of    the 
Period  of  Twenty-Five   Years 


Changes    Wrought    During    a 
In   the   Design   of  Bridges.  clever     One,     3S 

he  had  gone 

to  a  large  amount  of  trouble  and  ex- 
pense to  make  an  automatic  thief  out  of 
his  suit  case.  He  had  cut  a  sort  of  trap 
door  in  the  bottom  of  the  case,  and  had 
arranged  a  claw  which  opened  and  then 
closed  about  the  tools  and  other  objects, 
lifting  them  up  into  the  interior  of  the 
suit  case.  These  claws  were  operated 
by  a  spring  connected  with  the  handle 
of  the  case.  Walking  up  to  the  place 
where  a  tool  was  lying  on  the  ground 
or  floor,  he  innocently  set  the  suit  case 
down  on  top  of  the  tool,  and  his  action 
naturally  enough  attracted  no  curiosity 
or  suspicion.  Then  when  he  picked  the 
case  up  he  pressed  the  spring  in  the 
handle  and  the  tool  was  seized  and  placed 
inside,  after  which  he  walked  safely 
away. 


Introducing  Scientific  Apparatus  in  Photoplay 


THEODORE  WHARTON,  collab- 
orating with  his  brother  Leopold  in 
the  production  of  "The  Exploits  of 
Elaine,"  has  some  very  interesting  things 
to  say  of  the  scientific  apparatus  used  in 
the  different  episodes.  Mr.  Wharton,  in 
the  first  place,  emphasizes  the  fact  that 
the  various  remarkable  mechanisms 
shown  are  not  the  product  of  the  studio 
workshop,  but  the  genuine  article,  in  one 
instance  at  least  the  only  one  ever  pro- 
duced and  tremendously  costly. 

"For  instance,"  says  Mr.  Wharton, "we 
are  now  using  in  the  making  of  the 
eleventh  episode  an  apparatus  called  the 
'telegraphone/  which  is  the  only  onetever 
made,  and  which  represents  the  expendi- 
ture of  millions  of  dollars  though  the 
actual  mechanical  cost  would  not  exceed 
two  or  three  thousand.  The  large  sum 
first  mentioned  has  been  expended  in  the 
experiments  which  have  been  brought  to 
a  successful  conclusion  in  the  machine, 
which  has  been  kindly  loaned  to  us 
for  a  few  days  by  the  manufacturers. 
Briefly,  this  is  what  the  apparatus  will 
do :  You  call  up  a  man  in  Seattle  on 
the  'long  distance'  from  New  York.  He 
is  away,  but  yet  you  may  speak  into  the 
'phone  what  you  wish  to  tell  him,  and 
on  his  return  by  placing  the  receiver  to 
his  ear  he  will  get  your  message  and  in 
your  own  voice,  too. 

"Again,  in  the  tenth  episode,  we  use 
the  'electric  resuscitator'  which  recently 
was  used  for  the  first  time  on  a  girl  who 


had  been  pronounced  dead  by  a  number 
of  able  physicians,  and  yet  was  brought 
back  to  life  a  half  hour  later  by  this  re- 
markable device.  This  machine,  which 
is  truly  almost  supernatural  in  its  powers, 
was  invented  by  Dr.  Leduc  of  the  Nantes 
Ecole  de  Medecine  in  France.  The  ap- 
paratus is  so  new  and  such  a  rarity  that 
we  found  it  very  difficult  to  secure  one 
for  our  picture. 

"Another  new  and  remarkable  inven- 
tion we  have  used  is  the  'vocaphone,' 
which  projects  the  voice  of  the  user  of  it 
so  that  it  may  be  heard  a  long  distance 
from  the  receiver  at  the  other  end. 

"No,  we  are  not  faking  any  scientific 
apparatus  in  'The  Exploits  of  Elaine.' 
We  don't  have  to.  The  inventors  of 
these  different  remarkable  machines  vol- 
untarily offer  us  the  use  of  their  devices, 
feeling  that  the  use  of  them  in  a  motion 
picture  of  the  tremendous  circulation  of 
this  film  cannot  help  but  bring  new  and 
valuable  publicity." 


BIG    SERIAL    FEATURE    IS    COM- 
PLETED 

The  last  instalment  of  the  "Master 
Key"  serial  produced  under  the  direction 
of  Robert  Leonard,  the  Rex  director,  has 
recently  been  completed. 

Owing  to  the  inclemency  of  the 
weather  along  the  southern  Calif ornian 
coast,  which  has  meant  the  loss  of  so 
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much  valuable  time  to  the  motion  picture 
people,  the  company  has  been  working 
day  and  night  in  the  indoor  studio  at 
Universal  City  in  an  effort  to  keep  up 
with  their  releases.  On  several  occa- 
sions, tons  of  dirt  have  been  hauled  in 
and  dumped  upon  the  floor  of  the  interior 
studio  that  a  counterfeit  of  the  outdoors 
might  be  made  inside  within  range  of  the 
big  electric  lamps.  This  has,  of  course, 
meant  great  loss  of  time  with  the  result 
that  the  company  has  had  to  work  as 
many  as  ^  seventy-four  hours  at  one 
stretch  without  stopping  except  for 
meals. 


CONVALESCENT    SOLDIERS    AS 
MOTION  PICTURE  ACTORS. 

One  instance  of  how  European  motion 
picture  producers  are  utilizing  the  pres- 
ent war  in  their  films  is  presented  in  the 
accompanying  illustration.  The  two  men 
seen  above  the  trench  in  the  view  are 


both  British  soldiers  who  were  wounded 
in  the  battle  of  Mons,  Belgium.  They 
are  spending  their  time  during  convales- 
cence by  taking  part  in  the  production  of 
a  war  film  in  a  London  suburb. 

These  soldiers  make  excellent  actors  in 
war  photoplays,  for  they  lend  to  the  pic- 
ture a  realistic  and  accurate  atmosphere 
that  is  so  difficult  to  obtain  with  ordinary 
actors. 

FIFTY  MOVING  PICTURE  SHOWS 

GIVEN  DAILY  AT  THE 

EXPOSITION. 

To  illustrate  great  industries  of  many 
kinds,  ^ forty  to  fifty  motion  picture  shows 
are  being  given  every  day  in  the  various 
exhibit  palaces  of  the  Panama  Pacific 
Exposition.  Among  these  the  Govern- 
ment uses  the  cinema  to  illustrate  edu- 
cational methods,  the  American  Tele- 
phone and  Telegraph  Company  to  show 
how  calls  are  handled,  and  many  manu- 
facturing processes  are  also  shown. 


Photo.    Janet   M.    (jammings. 

British   Soldiers   Who   Have   Been   Wounded   on   European  Battlefields,  Taking  Part  in  a  Photoplay  While 

Convalescing. 


""THE  factories  of  Paths  Freres  produce  in  round 
numbers  2,000  miles  of  finished  film  daily.  In 
fifteen  years  the  profits  of  the  company  have  increased 
more  than  1 ,000  per  cent.  Painstaking  thoroughness 
has  blazed  the  trail  of  the  Pathe  rooster  to  the  remotest 
parts  of  the  world. 


WHEN  the  war  broke  out,  nearly 
every  workman  in  the  Vincennes 
factory  of  Pathe  Freres  was  conscripted 
for  service  in  the  French  Army.  Women 
operatives  were  hastily  recruited  for  the 
vacant  places,  and  put  through  a  rapid- 
fire  course  of  training;  whereupon  the 
true  nervous  passion  of  French  temper- 
ament broke  to  the  surface,  the  rippling 
product  was  forged  out,  the  reels  boxed, 
crated  and  sent  hustling  on  their  way 
to  the  thousand  parts  of  the  world. 

Then  the  Germans  swooped  down 
towards  Paris  from  the  North.  Vin- 
cennes was  in  constant  fear  of  destruc- 
tion— of  a  fate  like  unfortunate  Rheims. 
The  thunder  of  the  Krupps  rolled  out 
to  the  feverishly  busy  film  factory  where 
two  shifts  were  urging  the  machinery  at 
a  twenty-four-hour-a-day  clip.  But  the 
work  was  pushed  unheedingly.  It  might 
have  been  that  the  few  hundred  women 
bent  more  comfortably  over  their  tasks 
when  finally  the  rumble  of  the  guns  ta- 
pered off  to  a  murmur,  and  the  invaders, 
driven  back  and  back,  crawled  over  the 
line  again  into  Belgium. 

There  was  nothing  melodramatic  in  the 
bravery  of  these  women — these  ouvrieres 


— their  attitude  was  simply  one  of  calm 
patriotism.  They  realized  that  their 
Louis,  their  Jacques,  their  Henris  were 
off  up  there  fighting  desperately  for 
them ;  and  when  the  thunder  of  the 
Krupps  was  loudest  and  closest,  the 
women  merely  rolled  up  their  sleeves  a 
little  higher  and  turned  out  celluloid  film 
faster  than  ever. 

Which  Explains  the  Rooster 

This  act  and  this  attitude  are  typical  of 
the  French,  and  would  be  ascribed  by 
the  French  as  "avoir  du  culot,"  or  plucki- 
ness,  as  we  would  call  it.  Thereby,  in 
addition  to  increasing  our  respect  for  the 
French  people,  a  long-standing  question 
is  also  cleared  up;  just  what  symbol  is 
the  Pathe  rooster  supposed  to  convey? 
The  answer  comes  as  a  matter  of  com- 
mon sense ;  the  dapper  little  bird,  legs 
astride,  beak  agape  in  a  lusty  crow, 
stands  for  gameness  and  pluckiness,  not 
to  say  cocksureness. 

When  the  Pathe  rooster  came  over  to 
America  a  great  many  years  ago,  his 
cocksure  ardor  was  dampened  almost  to 
the  melting  point.  Notwithstanding  the 
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fact  that  American  audiences  at  first 
were  delighted  with  anything  that  moved, 
however  imperfectly,  across  a  screen, 
they  very  shortly  began  to  demand  some- 
thing far  better — a  picture  that  told  a 
story — not  merely  the  insipid  view,  for 
instance,  of  a  railroad  train  crawling 
wearily  into  a  station. 

The  Pathe  Brothers  concentrated 
every  energy  to  conjure  up  something — 
for  it  seemed  that  magic  would  certainly 
be  needed — that  would  satisfy  the  exact- 


all  of  the  American  Pathe  films  come 
from,  offers  a  sharp  contrast  to  the 
glamor  attached  to  the  name — and  to 
the  rooster.  If  you  are  on  the  alert,  you 
glimpse  as  they  flash  past,  a  group  of 
uninteresting  buildings  sprawled  out  over 
a  fenced-in  portion  of  meadow  land 
equalling  in  area  an  ordinary  city  block. 
In  the  front  is  a  square,  red  brick  build- 
ing, and  tucked  behind  it  in  decreasing 
order  of  height  are  a  series  of  wooden 
structures. 


The  Joining  Room  at  the  Bound 
Brook  Factory.  Here  the  Different 
Sections  of  a  Photoplay  are  Joined 
Together  into  a  Continuous  Film. 


ing  Americans.  Rough  and  tumble  com- 
edies were  the  first  experiment ;  then 
along  came  a  succession  of  badly  acted 
dramas  and  garish  melodramas.  Even- 
tually the  groove  was  found  in  movies 
which  were  actually  made  in  America. 
Since  then,  the  popularity  of  "Made  in 
America"  Pathe  pictures  has  swept  the 
country. 

The  Iron  Hand  Felt  Here 

The  unobtrusiveness  of  the  Pathe  man- 
ufactory at  Bound  Brook,  N.  J.,  where 


Another  View  of  the  Joining  Room. 

The   Girls   Engaged   in  This   Work 

Become    Exceedingly    Dexterous 

Through  Continuous  Practice. 


I  do  not  mean  to  disparage  the  Pathe 
factory  in  any  sense;  French  factories 
are  consistently  plain  and  uninteresting — 
but  from  the  outside  only — and  the 
Bound  Brook  factory  is  quite  typical.  It 
has  the  atmosphere  of  France,  and  a 
large  number  of  the  people  at  work  there 
are  French-speaking.  In  fact,  as  I  was 
to  learn  later,  eight  or  ten  French  Reserv- 
ists, chasseurs  a  pied,  who  were  em- 
ployed there,  went  to  France  immediately 
on  the  outbreak  of  the  war. 

The  gate  keeper,  who  guards  the  en- 
trance, has  hardly  scraped  a  speaking 
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acquaintance  with  our  language  as  yet. 
While  I  was  waiting  in  the  little  guard- 
house by  the  gate  for  the  directeur  to  put 
in  an  appearance,  a  bell  rang  sharply 
somewhere  in  the  interior  of  the  main 
building.  Immediately,  the  numerous 
exit  doors  flew  open,  and  the  occupants, 
two  or  three  hundred  men  and  girls, 
poured  out  into  the  yard.  This,  I  was 
informed,  in  a  mixture  of  very  bad  Eng- 
lish and  very  good  French,  was  a  fire 
drill.  It  is  a  compulsory  performance 


be  used  exclusively.  Film  is  now  stocked 
in  a  building  isolated  from  the  rest  like 
a  dynamite  shack.  It  is  carefully 
guarded  against  fire,  and  numerous  signs 
convey  to  the  potential  offender  the 
warning,  No  Smoking! 

Reducing  the  Personal  Equation 

To  the  unpracticed  eye  of  the  visitor, 
the  net  result  of  a  trip  through  any  of 


A  Battery  of  Projecting  Machines 
Operated  by  Women  Who  Inspect 
Finished  Film  Before  It  is  Allowed 
to  Leave  the  Factory.  Imperfect 
Film  Is  Destroyed. 


A  Corner  in  the  Perforating  Room. 
This  Room  is  Ordinarily  Darkened, 
the  Only  Light  Being  from  Ruby 
Here  the  Ra< 
Perforated. 


Lamps. 


and  takes  place  at  frequent  intervals  at 
Bound  Brook.  The  system  is  so  fine 
that  the  entire  factory  can  be  emptied  in 
less  than  one  minute.  Several  years  ago 
a  workman  was  lost  in  a  bad  fire  and 
since  that  time  an  organized  fire  drill  has 
been  held  unforewarned  at  weekly  in- 
tervals. 

With  the  growing  adoption  of  the  new 
Pathe  non-burnable  film,  the  fire  hazard 
will  be  reduced  to  a  fraction  of  its  for- 
mer importance.  Just  as  soon  as  the 
stock  of  explosive  film  now  on  hand  is 
consumed,  the  non-inflammable  type  will 


the  up-to-date  moving  picture  manufac- 
tories is  just  about  the  same.  A  film 
must  go  through  certain  prescribed 
stages  in  its  career  from  the  blank  yel- 
low ribbon  in  the  canister  to  the  fin- 
ished, vitalized  reel  crated  for  shipment. 
Although  the  Pathe  factory  is  no  par- 
ticular exception  to  this  rule,  many  of  the 
incidents  in  a  film's  career  are  quite 
unique  in  themselves.  For  instance,  the 
business  of  developing,  which  is  carried 
out  in  most  factories  by  a  painstaking 
process  of  laboriously  dipping  clumsy 
"racks"  of  film  in  untidy  tanks  of  solu- 
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tions,  at  Bound  Brook  is  done  by  a 
complex  machine  so  perfect  as  to  almost 
entirely  disregard  the  human  element. 
It  comprises,  in  brief,  a  formidable  mass 
of  slender  upright  glass  tubes  reaching 
almost  to  the  ceiling  of  a  high  room, 
gleaming  whirling  cogs  and  chains,  with 
here  and  there  a  flash  of  a  slowly-moving 
film. 

The  new  Pathe  developing  machine  is 
a  triumph.  Its  results  are  as  certain  as 
the  foreknown  sum  of  a  column  of  fig- 
ures. From  start  to  finish  the  develop- 
ment of  a  film  of  average  length  con- 
sumes about  forty-five  minutes;  10,000 
feet  of  finished  film  are  turned  out  in 
an  hour. 

Behind  a  walled-in  space  to  the  right 
was  the  dark-room.  "Jn  there,"  ex- 
plained my  guide,  "the  films  are  put 
through  the  various  stages  of  develop- 
ment and  fixing.  The  first  thing  we  do 
with  a  new  film  is  to  test  it  with  the 
developers.  We  adjust  the  solutions  in 
the  cylinders  through  which  it  must  run 
so  that  the  results  will  be  absolutely  uni- 
form." 

He  led  the  way  up  a  flight  of  steel  steps 
into  the  intricacies  of  the  purring  mech- 
anism. All  around  us  were  the  open 
tops  of  the  long,  slim  tubes  into  which 
the  endless  strip  of  film  was  passing, 
down  and  down  until  the  bottom  was 
reached,  and  around  a  sprocket  wheel 
from  which  the  film  turned  and  ascended. 

"The  films  leave  the  developing  and 
fixing  cylinders  in  the  dark-room,  pass 
out  through  the  little  aperture  in  the  wall, 
and  are  thoroughly  washed  and  stained 
here."  He  indicated  the  nearest  group 
of  tubes  in  and  out  of  which  a  gleam- 
ing film  was  slowly  weaving. 

"When  the  film  is  thoroughly  rinsed 
and  stained  whatever  color  is  desired,  it 
passes  through  a  number  of  glass  cases 
in  which  a  stream  of  air,  slightly  warmed, 
is  circulated.  By  the  time  it  emerges 
from  the  last  section  it  is  quite  dry. 
It  is  wound  automatically  upon  a  reel 
and  is  then  sent  out  to  the  polishing  ma- 
chines." 

We  visited  a  room  nearby  where  the 
film  is  polished  and  buffed.  Several 
girls  were  busily  sewing  rough  cloth 
tufts  upon  belts  which  were  attached  to 
machines. 


"We  take  great  pains  in  handling  films 
for  the  sake  of  cleanness  and  clearness. 
Projecting  machines  nowadays  are  so 
perfect  that  the  slightest  defect — a  water- 
mark, for  instance — shows  up  on  the 
screen  in  a  way  we  can't  afford.  All 
of  the  girls  who  handle  the  film  are 
compelled  to  wear  cotton  gloves — an 
order  we  put  into  effect  just  a  few  weeks 
ago." 

The  Firing  Line 

One  of  the  most  interesting  places  in 
the  entire  Bound  Brook  usine  is  the  test- 
ing room,  where  the  finished  pictures 
are  projected  and  examined  for  defects. 
A  battery  of  a  dozen  moving  picture  pro- 
jectors forms  a  veritable  "firing  line." 
In  the  "trenches" — behind  each  machine 
— a  keen-eyed  girl  operative  watches  the 
picture  as  it  is  flashed  on  the  white  wall 
opposite.  A  copy  of  the  New  York,  the 
first,  edition  of  a  Pathe  News  was  be- 
ing rushed  through  each  of  the  dozen 
cameras.  In  one  view,  we  saw  a  noted 
statesman,  prominent  in  "grape  juice 
circles,"  in  the  act  of  pompously  de- 
scending the  steps  of  a  famous  mansion 
in  Washington.  From  another  lens  is- 
sued, in  grim  parade,  a  contingent  of 
French  soldiers  en  route  from  Paris  to 
the  front.  Still  another  picture,  from 
Detroit,  illustrated  an  embarrassed  Great 
Man,  with  an  uneasy  smile,  who  had 
done  something  wonderful  or  other  for 
humanity. 

Occasionally,  a  girl  would  stop  her  ma- 
chine, scrutinize  the  image  of  a  portion 
of  film  that  she  suspected  of  defection, 
and  if  her  suspicions  were  confirmed,  she 
would  clip  out  that  portion  from  the 
rest  of  the  film. 

"Every  inch  of  the  twenty-five  miles 
of  film  we  turn  out  each  day  is  thorough- 
ly inspected  in  this  way,"  the  directeur 
was  saying.  "Our  great  boast  is  thor- 
oughness ;  it  is  the  keynote  to  our  or- 
ganization." 

Thoroughness  in  another  sense  illus- 
trates the  universality  of  Pathe  Freres. 
Titles  and  sub-captions  of  films  are  print- 
ed not  only  in  English  but  in  French, 
Italian,  Spanish  and  German.  From  the 
home  factory  at  Vincennes,  films  go  out 
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in  nearly  every  language  of  the  world — 
even  Japanese  and  Chinese. 


Girding  the  World  with  Celluloid 


Across  the  Hudson   River  in  Jersey 
City,  the  American  Pathe  studio  is  10- 


of  the  world-kindling  "Adventures  of 
Pauline"  and  the  equally  thrilling  "Ex- 
ploits of  Elaine."  Yes,  indeed,  we  saw 
Miss  Pearl  White  in  action!  In  the 
original,  she  loved  and  hated  just  as  at- 
tractively as  she  has  done  on  a  blank 
screen  before  thousands  of  admiring  au- 
diences. Moreover,  she  is  even  prettier 
off  the  screen  than  on,  and  she  has  an 


A  Glimpse  of  the  Activities  in  the  Jersey  City  Studio,  Showing  the  Lighting  Equipment.     In  the  View  Maj 
Be  Seen  Several  of  the  Leading  Characters  in  the  Famous  Serial,  "The  Exploits  of  Elaine." 


cated — hardly  more  than  fifteen  minutes 
by  subway  and  tube  from  Times  Square. 
This  closeness  to  New  York  offers  a 
peculiar  advantage  to  a  moving  picture 
producer — the  availability  of  Broadway 
dramatic  stars.  As  a  matter  of  fact,  a 
star  can  quite  readily  perform  before  the 
Pathe  camera  every  morning,  and  get 
back  to  his  "legitimate  stage"  in  plenty 
of  time  for  the  matinee. 

It  is  rather  difficult  to  believe  that  the 
quiet,  gray  studio  is  really  the  birthplace 


engaging  way  of  making  fun  of  the 
whole  business  between  pictures  ! 

The  serial  film  "The  Exploits  of 
Elaine"  is  being  produced  by  Theodore 
Wharton  and  his  brother  Leopold.  The 
film  is  of  quite  an  unusual  nature,  since 
it  introduces  new  scientific  inventions  in 
a  thrilling  manner. 

Leopold  Wharton,  the  Pathe  director, 
who  is,  perhaps,  not  so  well  known  as 
his  leading  lady,  can,  when  inspired,  be 
accurately  compared  with  a  caged  lion. 
Unlike  most  directors,  he  does  not  swear 
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—  much —  and 
he  exercises  a 
wonderful  con- 
trol over  his 
little  troupe. 

In  a  separate 
part  of  the 
studio  building 
are  located,  be- 
sides the  exec- 
utive offices — 
for  this  is  the 
brain  center  of 
the  American 
Pathe  genus — 
the  Pathe 
Daily  editorial 
rooms.  These 
rooms  have  the 

true  atmosphere  of  a  metropolitan  daily ; 
telegraphs  are  clicking  incessantly  from 
all  parts  of  the  world,  and  reporters 
and  camera  men  are  continually  dash- 
ing in  and  out.  From  the  time  the  neg- 
atives come  in  from  France,  Africa, 
Japan — all  over  the  earth — they  do  not 
pause  an  instant  until  they  are  clicking 
off  the  miles  on  a  fast  mail  train  to  some 
distant  exhibitor. 

Pathe  camera  men  are  stationed  in  all 
parts  of  the  world  where  anything  of 


The  Machine  Shop  of  the  Pathe  Factory  at  Bound  Brook,  N.  J. 


unusual  inter- 
est is  likely  to 
happen.  They 
form  the  in- 
tricate network 
of  veins  which 
tap  the  news 
sources  of  the 
uttermost  parts 
— and  by  a  like 
system  of  cap- 
illary arteries, 
the  news  is  dis- 
seminated over 
the  world. 

The  aggre- 
g  a  t  e  produc- 
tion  of  the 
Pathe  factories 

is  300,00x3  meters,  or  nearly  2,000  miles, 
of  finished  film  per  day.  From  1900  to 
1914,  the  net  yield  of  the  organization 
increased  from  472,000  francs  ($94,400) 
to  8,433,000  francs  $1,686,000)— a 
growth  of  considerably  more  than  1,000 
per  cent. 

Painstaking  attention  to  details  is  part- 
ly responsible  for  the  success  of  Pathe 
Freres — the  rooster  sums  up  the  rest  of 
the  explanation  in  his  attitude. 


ELIMINATING     THE     SUB-TITLES 
IN  FILMS 

"Road  o'  Strife,"  the  Lubin  serial  by 
Emmett  Campbell  Hall,  release  of  which 
begins  April  5,  embodies  a  number  of 
novel  and  new  features,  one  of  the  most 
important  of  which  is  the  maintenance 
of  illusion  to  an  extraordinary  degree. 
This  is  largely  accomplished  by  means  of 
a  new  idea  in  captions  conceived  by  Mr. 
Hall  and  ingeniously  worked  by  Director 
John  Ince. 

As  it  is  generally  admitted  that  the 
caption  or  sub-title  is  the  greatest  crudity 
and  most  jarring  defect  in  the  photo- 
play, the  "Road  o'  Strife"  idea  will  be  of 
paramount  interest  to  the  entire  industry. 

"For  several  years,"   says   Mr.   Hall, 


"I  have  been  trying  to  get  away  from 
trite  and  banal  captions.  Finally  it  oc- 
curred to  me  that  the  key  to  the  problem 
was  the  dialogue  caption  and  the  judi- 
cious use  of  screen  letters  and  clippings, 
though  this  would  necessitate  the  elim- 
ination of  the  drop-curtain  caption,  and 
entail  a  complete  change  in  the  estab- 
lished methods  of  photoplay  construc- 
tion. I  have  endeavored  in  'Road  o' 
Strife'  to  demonstrate  the  possibilities  of 
my  theory.  In  the  fifteen  reels  compos- 
ing the  serial,  there  is  but  one  title — 'A 
Week  Later' — which  is  not  a  speech  by  a 
character,  and  the  single  exception  was 
for  a  particular  purpose. 

"To  get  the  effect  desired,  it  was  nec- 
essary to  devise  a  method  whereby  the 
words  could  be  conveyed  to  the  mind  of 
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the  spectator  without  his  consciously 
reading  them — in  other  words,  in  such 
manner  that  he  would  subconsciously  as- 
similate the  thought  or  fact  to  be  con- 
veyed. If  we  are  looking  at  a  person, 
and  that  person  begins  to  speak,  we  do 
not  cease  to  see  the  speaker — the  eyes 
do  not  suddenly  go  out  of  business  while 
the  ears  perform  their  offices,  but  just 
that,  in  effect,  has  been  the  demand  made 
upon  the  picture  spectator  to  kindly  go 
blind  to  the  action  while  his  eyes  per- 
form the  functions  of  his  ears  and  trans- 
mit a  thought  to  the  brain. 

"To  maintain  a  proper  illusion,  the 
spectator  must  be  tricked  into  uncon- 
sciously using  his  eyes  for  his  ears,  and 
to  accomplish  this  he  must  still  be  per- 
mitted to  think  that  he  is  devoting  his 
attention  exclusively  to  the  action.  It  is 
accomplished  with  utmost  simplicity  and 
yet  so  effectually  as  to  produce  almost 
the  effect  of  audible  speech  by  continu- 
ing the  action  while  the  necessary  cap- 
tion is  being  shown.  The  caption  will  be 
read  without  consciousness— the  method 
of  conveying  the  message  to  the  brain 
not  being  noted.  This  is  what  we  have 
done  in  'Road  o'  Strife,'  and  we  believe 
that  we  have  proven  our  theories  correct. 
No  one  form  has  been  followed — every 
caption  has  been  carefully  considered 
and  brought  on  and  taken  out  in  accord- 
ance with  its  individual  characteristics; 
some  dissolve  in  and  dissolve  out,  others 
appear  abruptly  and  slowly  fade,  while 
still  others  merely  flash  on  and  instantly 
disappear,  as  a  sharp,  explosive  'No!' 
seems  to  do.  We  have  undertaken  to 
visually  approximate  sound  effects." 

Mr.  Hall  is  entitled  to  no  little  credit 
for  introducing  this  new  idea.  It  has 
long  been  known  and  admitted  that  the 
prevailing  caption  system  in  photoplays 
was  exceedingly  crude  and  unsatisfac- 
tory. 


NEW  DAYLIGHT  STUDIO  OF  THE 
LUBIN   FORCES 

The  biggest  artificial  light  studio  in  the 
country  was  informally  opened  at  the 
Lubin  ranch  in  Betzwood,  Pa.,  when  Di- 
rector Edgar  Jones  recently  began  the 
making  of  a  series  of  three-reel  pictures 
there.  This  is  the  third  big  studio  to  be 


built  at  the  ranch  during  the  past  few 
years.  The  new  studio,  which  has  just 
been  completed,  is  equipped  with  every 
modern  scientific  appliance  for  the  mak- 
ing of  photoplays.  The  Lubin  engineers 
have  been  working  for  many  months  on 
the  big  studio,  and  the  system  of  artificial 
lighting  has  been  so  designed  and  ar- 
ranged as  to  permit  the  ultimate  taking 
of  natural  color  motion  pictures  there. 

Extensive  improvements  and  additions 
have  also  been  made  to  the  laboratories 
at  the  ranch.  These  laboratories,  de- 
clared by  experts  to  be  the  best  in  the 
country,  are  very  busy  places  these  days, 
and  a  great  deal  of  scientific  work  is  be- 
ing carried  on  there  by  Mr.  Lubin  and 
his  corps  of  assistants. 


MOTION    PICTURES    WITH    A 
MACHINE  SHOP  BACK- 
GROUND. 

To  secure  new  themes  and  back- 
grounds for  motion  pictures,  the  pro- 
ducing companies  occasionally  resort  to 
stories  that  require  a  machine  shop  set- 


A  Scene  from  a  Photoplay  in  Which  an  Actual  Ma- 
chine Shop  Was  Used. 
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ting.  In  the  accompanying  •  illustration 
is  an  example  of  such  a  film,  the  setting 
being  that  of  a  completely  equipped  ma- 
chine shop.  The  scene  is  taken  from 
the  Thanhouser-Mutual  film  entitled  "On 
the  Brink  of  the  Abyss,"  featuring  Frank 
Farrington.  The  scenes  in  which  the 
machinery  is  shown  were  posed  in  the 
machine  shop  of  the  Thanhouser  studio 
at  New  Rochelle,  N.  Y. 


TAKING  MOTION  PICTURES  ON  A 
RACING  AUTOMOBILE. 

In  the  accompanying  illustration  is 
shown  how  motion  pictures  are  taken 
of  passengers  and  driver  on  a  high- 
speed automobile.  In  this  instance  a 
special  wooden  platform  has  been  built 
in  front  of  the  car  to  hold  the  camera- 
man and  director,  as  well  as  the  cam- 
era. At  the  extreme  right  appears  D. 
W.  Griffith,  the  well-known  director. 
The  scene  is  being  taken  for  the  Majes- 
tic-Mutual film  entitled,  "The  Mother 
and  the  Law,"  featuring  Mae  Marsh  who 
is  sitting  on  the  floor  of  the  automobile. 


POCKET     WIRELESS     SET     IN     A 
PHOTOPLAY 

In  the  third  instalment  of  "The  Black 
Box,"  the  Universal  serial  film  that  is 
attracting  much  attention  at  present, 
there  is  introduced  a  pocket  wireless  ap- 
paratus that  is  used  by  a  detective  who 
figures  prominently  throughout  the  story. 
Aside  from  this  idea,  the  detective  also 
employs  a  form  of  telephone  that  permits 
him  to  see  persons  who  are  talking  to 
him  over  the  line. 


DYNAMITING  A  HISTORIC  BRIDGE 

In  the  presence  of  fully  three  thousand 
people  the  Lubin  Company  recently 
dynamited  the  historical  bridge  across 
the  Chester  River  at  Upland,  Pa.,  as  a 
climax  for  a  three-reel  drama  entitled 
"On  Bitter  Creek,"  produced  under  the 
direction  of  Edgar  Jones. 

The  bridge  was  about  one  hundred 
years  old  and  was  located  opposite  a 
colony  of  old  houses  in  one  of  which 
William  Penn  was  a  frequent  visitor.  Of 
late  years  the  bridge,  through  old  age, 
had  become  unsafe  and  the  township 
authorities  decided  to  have  it 
demolished  and  build  a  modern 
structure  across  the  river.  The 
Lubin  Company  secured  permis- 
sion to  do  the  actual  destroying 
and  wrote  a  story  around  the  de- 
stroying of  the  bridge,  as  well 
as  in  keeping  with  the  character 
of  the  surrounding  country. 

The  actual  blowing  up  of  the 
bridge  was  in  itself  a  very  thrill- 
ing climax.  No  one  knew  ex- 
actly what  the  old  structure 
would  do  when  the  large  quan- 
tity of  dynamite  stowed  in  it  was 
detonated.  The  ten  camera  men 
intrenched  themselves  in  and  be- 
hind all  forms  of  barricades  for 
protection,  while  two  motor-driv- 
en cameras  were  stationed  close 
to  the  bridge.  At  the  word  of 
the  director  the  structure  was 
rent  apart  with  a  terrific  report. 


Wooden    Platform    Fastened    to    a    Racing    Automobile,    in 
Order  to  Hold  the  Camera,  Operator  and  Director. 


If   you   enjoy   THE   WORLD'S 
ADVANCE,  tell  others. 
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Another  example  of  the  extremes  to  which  American  photoplay  producers 
will  go  in  their  endeavors  to  have  the  utmost  realism  in  their  films,  is  presented 
in  the  above  view.  Here  is  seen  a  typical  street  of  Tangiers,  a  city  of  Morocco, 
erected  at  Universal  City,  California,  and  used  for  staging  several  of  the  scenes 
in  the  serial  film  "Terence  O'Rourke." 


AEROPLANE     BATTLE     ENACTED 
IN    FILM 

While  the  war-locked  nations  of 
Europe  have  succeeded  in  preventing 
camera  men  from  taking  battle  scenes 
on  the  continent,  they  have  not  been 
able  to  check  the  ingenuity  of  the  Amer- 
ican photoplay  manager  in  perfecting 
replicas  of  battle  scenes  that  in  some 
cases  are  so  startlingly  realistic  as  to 
challenge  the  criticism  of  military  ex- 
perts. 

An  aeroplane  battle  in  the  clouds,  dur- 
ing which  a  woman  aviator  hurls  a  bomb 
and  destroys  the  enemy's  plane,  is  the 
latest  of  spectacular  and  sensational  real- 
ism that  the  studios  have  attempted  and 
which  is  now  in  course  of  preparation  by 
the  101  Bison  company. 

The  enemy  is  seen  coming  into  range. 
The  two  planes  exchange  shots  and  soon 
a  fusilade  is  fired  from  both  machines. 
The  enemy  is  seen  just  about  to  escape 


when  the  heroine  hurls  a  bomb  from 
her  plane.  It  strikes  the  enemy's  ma- 
chine, which  catches  fire  and  drops  to 
the  ground. 

It  has  been  learned  with  great  regret 
that  Frank  Stites,  the  aviator  taking  part 
in  the  production  of  this  photoplay,  fell 
to  the  ground  in  his  biplane  while  mak- 
ing a  scene  and  was  killed. 


HUNTING  FOR  A  CRAFT  SUIT- 
ABLE FOR  PHOTOPLAY 

Captain  Wilbert  Melville,  manager  of 
the  Western  Lubin  Company  at  Los  An- 
geles, Cal.,  has  been  scouring  the  entire 
coast  in  his  yacht,  "The  Lucero,"  in  an 
effort  to  locate  a  schooner  of  especial 
type  and  design  to  be  used  for  a  variety 
of  scenes  in  the  big  three-reel  production 
which  he  is  making.  While  there  are 
numerous  schooners  of  all  classes  plying 
up  and  down  the  Pacific  coast,  so  par- 
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ticular  is  Captain  Melville,  and  so  desir- 
ous is  he  to  secure  one  of  just  the  right 
type,  that  he  hasjiad  considerable  trouble 
in  locating  one  suitable  to  the  needs  of 
the  production. 


SECURING  PHOTOPLAY  PLOTS 
FROM  MAGAZINES 

.  It  is  not  an  unusual  occurrence  for  a 
motion  picture  director  or  even  the 
scenario  editors  to  refer  to'  mechanical 
magazines  for  ideas  in  producing  films. 
Recently,  Director  McGill,  of  the  New 
York  Reliance-Mutual  Company,  re- 
ceived several  suggestions  for  a  mechani- 
cal picture  he  had  in  mind  by  reading  a 
copy  of  MODERN  MECHANICS  for  March. 
In  the  accompanying  illustration  appears 


Director  Lawrence  B.  McGill  sitting  in 
the  center  of  the  group. 


THE    WHITE    PLAGUE    DEPICTED 
IN    FILMS 

The  Imp  company  is  now  at  work  on 
a  three-reel  film  which,  when  released, 
is  expected  to  create  a  sensation.  The 
film  deals  with  the  ravages  of  tubercu- 
losis and  will  be  enacted  by  an  all-star 
cast.  The  company  plans  to  visit  vari- 
ous cities  in  the  East,  where  the  scenes 
will  be  laid  in  factories  which  illustrate 
ideal  sanitary  conditions,  and  also  in 
"sweatshops"  and  condemned  loft  build- 
ings where  the  plague  flourishes.  The 
feature  will  be  entitled  "Every  Town," 
and  will  be  original  in  both  theme  and 
— i^^ ^^^^^  execution.  Aside  from 
presenting  an  interest- 
ing story,  it  will  pos- 
s  e  s  s  an  educational 
value  as  well. 


A  large  force  of  car- 
penters, mechanics  and 
plasterers  have  been 
busy  the  past  several 
d  a  y  s  at  the  L  u  b  i  n 
Western  Studio  erect- 
ing an  Algerian  village. 
Several  of  the  regular 
dressing-  room  build- 
ings have  been  trans- 
formed into  Algerian 
structures  and  a  num- 
ber of  temporary  ones 
built,  in  order  to  have 
a  complete  Algerian 
street  to  be  used  in  a 
big  Algerian  feature 
which  is  to  start  imme- 
diately. 


Director   Lawrence    B.   McGill    and    His    Company,    Comprising    the    New 
York  Reliance-Mutual  Company. 


Los  Angeles,  Cal.,  is 
the  hub  of  the  motion 
picture  industry,  over 
80  per  cent  of  the 
American  photoplays 
being  produced  in  that 
city  and  its  immediate 
vicinity. 


GRTEST 


TT  requires  as  much  current  to  illuminate  the  tower 
*•  of  the  world's  tallest  building  as  is  ordinarily  used 
in  lighting  the  streets  of  a  city  of  30,000  inhabitants. 
Each  night  this  edifice  stands  out  against  the  blacJf  sfyy 
as  a  mighty  and  luminous  crystal  hanging  from  the 
clouds — a  spectacle  that  leaves  a  permanent  impres- 
sion in  the  memory  of  all  who  witness  it. 


JOHN  WANAMAKER  and  H.  J. 
Heinz  met  once  in  a  Paris  hotel. 
After  they  were  introduced  Mr.  Wana- 
maker  remarked,  "Oh,  yes,  you  are  the 
man  who  has  that  big  sign  on  Broad- 
way." This  incident  was  very  amusing 
to  Mr.  Heinz,  who  said  it  was  the  best 
evidence  he  had  ever  had  of  his  wisdom 
in  spending  $20,000  for  a  single  electrical 
display  advertising  the  "57  varieties." 
He  explained  afterward  that  he  had  been 
told  of  that  sign  in  seven  foreign  coun- 
tries and  twenty-six  states  of  the  Union. 
Simultaneous  with  the  blowing  of 
whistles  and  the  ringing  of  bells  in  New 
York  City  as  a  welcome  to  the  new  year, 
thirty  floors,  comprising  the  tower  of 
the  world's  tallest  building,  the  Wool- 
worth  Building,  burst  forth  from  the 
black  night  one  giant  shaft  of  uniform 
light  crowned  with  a  great  scintillating 
jewel.  When  the  switches  were  put  into 
action  throwing  approximately  twelve 
million  candle  power  of  light  on  the 
tower,  the  greatest  permanent  lighting 


spectacle  in  the  world  was  inaugurated. 

If  a  little  piece  of  blue  sky  worth 
$20,000  a  year  rent  to  H.  J.  Heinz  brings 
mention  of  it  to  his  ears  in  seven  for- 
eign countries  and  twenty-six  states, 
what  will  the  advertising  power  of  the 
Woolworth  Building  be  when  there  is 
nothing  in  existence  to  approach  the 
tower  as  a  wonderful  sight  by  daytime, 
and  now  an  even  more  wonderful  sight 
by  night?  All  the  other  lighting  spec- 
tacles of  the  metropolis  fade  before  it. 
It  rivets  the  attention  and  fairly  burns 
its  story  into  the  memory  of  every  one 
who  glances  upward  in  wonderment. 

At  first  thought  one  might  be  led  to 
believe  that  lighting  thirty  stories  of  ma- 
sonry isn't  such  a  mighty  task  after  all. 
It  all  depends  on  the  architecture,  of 
course,  and  there  is  no  office  building  in 
the  world  with  as  lavish  an  exterior  as 
the  Woolworth.  To  bring  out  in  bold 
relief  its  hidden  recesses,  its  balconies, 
its  pent  houses,  mansard  roof,  observa- 
tion tower  and  crow's  nest  or  lantern  a 
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More  light  is  employed  for  the  il- 
lumination of  the  tower  than  is  ordinarily 
used  in  lighting  the  streets  of  a  city  of 
30,000  inhabitants.  The  installation  re- 
quired 50,000  feet  of  conduit,  16,400 
feet  of  cable,  50,000  feet  of  duplex  wire, 
and  the  trying  out  of  at  least  two  recent 
departures  in  exterior  illumination.  It 
is  easy  enough  to  shoot  the  rays  from  a 
searchlight  alongside  a  tall  building,  as 
has  been  done  in  New  York,  but  to  shoot 
the  rays  from  several  hundred  search- 
lights and  do  it  in  a  manner  that  no  spot 
will  be  brighter  than  the  spot  next  to  it, 
and  no  spots  left  unlit,  is  an  undertaking 
which  requires  considerable  forethought. 

It  took  six  hundred  projectors — ordi- 
nary automobile  lamps — each  fitted  with 
a  25o-watt  lamp  of  the  new  gas-filled 
type  with  closely  concentrated  filament — 
to  "play  up"  the  structure  from  the 
thirtieth  floor,  or  beginning  of  the  tower, 
to  the  fifty-eighth  floor  or  beginning  of 
the  observation  balcony.  These  six  hun- 
dred projectors  were  so  arranged  that 
the  light  from  one  set  illuminated  all 


These  Projectors  are  on  the  Balcony  of  the  Twenty-seventh  Floor  of  the  Woolworth  Building.    They  Throw 
their  Beams  of  Light  as  Far  as  the   Forty-Third   Floor  of  the  Tower. 


force  of  over  forty  experienced  elec- 
tricians not  only  had  to  face  imminent 
danger,  but  they  had  to  spread  many 
miles  of  wire  and  do  the  hardest  kind  of 
figuring. 


four  sides  by  shooting  directly  upward, 
and  light  from  another  set  of  projectors 
shooting  directly  downward  to  fill  in  any 
spaces  not  "hit"  by  the  light  thrown  up. 
It  was  the  purpose  of  the  engineers  to 
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make  the  source  of  light  itself  invisible, 
and  when  they  came  to  figure  out  a 
method  of  hiding  the  rays  from  the 
lamps  which  shot  down  alongside  the 
building  they  had  a  hard  task.  However, 


The  following  method  of  distributing 
the  projectors  was  used:  To  light  the 
west  side  of  the  tower  a  number  of  lights 
were  placed  on  the  north  and  south 
wings  of  the  pent  houses  at  the  thirtieth 


The  Woolworth  Building  at 
Night,  Showing  the  Won- 
derful Effect  of  the  Elec- 
tric Illumination.  The 
Tower  Is  Illuminated  by  Six 
Hundred  Automobile 
Lamps,  Each  Containing  a 
250-Watt  Bulb  of  the  Gas- 
Filled  Type.  The  Lamps 
Are  Cleverly  Concealed  and 
the  Illumination  of  the 
Tower  Walls  Is  Absolutely 
Uniform. 


by  a  complicated  system  of  screening 
they  solved  the  problem,  and  now  anyone 
looking  upward,  cannot  detect  the  source 
of  light. 


floor.  These  lights  shot  up  their  rays  as 
far  as  the  forty-third  floor.  From  the 
gabled  roofs  at  the  thirtieth  floor  pro- 
jectors were  placed  which  illuminated 
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the  north  and  south  side  of  the  tower  as 
far  as  the  forty-third  floor.  The  east 
side  of  the  tower  had  to  be  lighted  from 
projectors  placed  on  a  narrow  balcony 
opposite  the  twenty-seventh  floor.  All 
these  projectors  were  employed  to  shoot 
light  upward,  so  at  the  forty-third  floor 
a  similar  set  of  projectors  was  placed 


The  most  novel  feature  of  the  installa- 
tion is  two  stories  above — the  sixtieth 
story — which  is  called  the  crow's  nest  or 
lantern.  It  has  been  enclosed  with  dif- 
fusing glass  and  within  the  lantern  itself, 
which  is  a  very  small  affair  and  is  792 
feet,  one  inch,  above  the  street  level.  In 
this  lamp  are  placed  over  twenty  power- 


which  shot  their  rays  downward  to  bring     f ul    lamps   totaling   forty-five   thousand 


into  prominence  any  spot  not  touched  by 
the  lights  from  the  thirtieth  floor. 

Looking  upward  from  the  forty-third 
and  forty-ninth  floors  one  can  see  lights 
focused  up  as  far  as  the  fifty-third  floor, 
which  is  the  beginning  of  the  mansard 
roof.  On  the  four  teurells  opposite  the 
fifty-fourth  floor  another  series  of  pro- 
jectors play  upon  the  observation  0  bal- 
cony at  the  fifty-eighth  floor,  which  is 
just  exactly  750  feet  above  Broadway. 


The  Electricians  who   Placed  the   Electric  Lamps  and  Ran   the  Conduit 
had  a  Perilous  Task   Before  them,  Often   Working  on  Uncertain   Foot- 
holds   Many    Hundred     Feet    Above    the    Street. 


candle-power.  An  automatic  dimmer 
connected  with  these  lamps  continually 
alters  their  intensity  in  an  irregular  cycle. 
The  glass  surface  of  the  lantern  forms  a 
deep  red  glow  no  brighter  than  the  ad- 
jacent gilded  structure,  and  again  it 
flares  to  a  bright  white  light  of  fifty  times 
this  intensity. 

Viewed  from  a  distance,  the  great 
tower,  with  the  source  of  light  hid  and 
its  thirty-floor  foundation  inky-black, 
appears  as  a  mighty 
crystal  hanging  from  the 
clouds.  There  is  more 
light  concentrated  in  the 
crow's  nest  alone  than  is 
used  for  the  searchlights 
on  some  of  our  men-of- 
war.  As  a  thing  of  beauty 
the  tower  lighted  by  night 
brings  out  in  fullest  splen- 
dor all  the  architectural 
detail.  An  afternoon's  sun 
playing  on  the  tower 
brings  out  its  beauty  to  re- 
markable advantage,  but 
twelve  million  candle- 
power  of  light  directed  so 
that  its  source  is  hidden 
from  view  accomplishes  a 
result  that  even  Old  Sol 
himself  has  to  admit  is  a 
bit  out  of  the  ordinary. 

One  great  authority  in 
the  electric  sign  business 
expressed,  as  near  as 
words  can  express  it,  the 
significance  of  the  electric 
sign: 

"It  is  forceful  adver- 
tising when  you  put  an 
isolated,  distinctive  bul- 
letin before  half  a  mil- 
lion people  —  all  readers 
— in  a  single  night.  That 
is  extraordinary  circula- 
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tion.  But  when  the  an- 
nouncement is  so  tower- 
ing, so  dominating,  that 
it  burns  its  story  into  the 
memory  of  each  reader, 
its  influence  is  so  great 
that  even  circulation  is 
secondary." 

The  illumination  of 
gigantic  skyscrapers  by 
electricity  is  in  reality 
nothing  more  than  the 
electric  sign  idea  on  a 
scale  of  great  magnitude. 
There  is  perhaps  no 
American  town  of  any 
consequence  that  cannot 
boast  of  several  electric 
signs  of  attractive  design 
and  great  advertising 
value,  greeting  the  pass- 
ers-by on  the  main  thor- 
oughfares at  night.  And 
it  is  especially  in  the 
smallest  towns  where  the  streets  are  not 
too  well  illuminated  that  the  blaze  of  an 
electric  sign  is  most  conspicuous. 


The  West  Side  of  the   Woolworth  Tower  as   Far  Up   as   the   Forty-third 

the    Nort" 


Floor 
Wings 


Lighted    by    Four    Projectors    Placed    on 


,igh 
the 


Pent    He 


use    at    the    Thirtieth    Floor. 
House  is  Shown   Here. 


rth    and   South 
The    South    Pent 


But  what  about  building  illumination. 
Does  it  pay?  Evidently  Mr.  F.  W.  Wool- 
worth  thinks  it  does. 


DAYLIGHT     SIGNAL    LAMPS     ON 
ELECTRIC  RAILWAYS 

The  use  of  signal  lamps  for  daytime 
signaling  on  electric  railroads  as  well  as 
for  night  signals,  thus  dispensing  with 
semaphores  and  operating  mechanisms, 
has  been  the  subject  of  extensive  experi- 
ments and  study  lately. 

The  recent  introduction  of  hooded 
lamps  and  the  development  of  the  lenses 
and  artificial  backgrounds  has  gone  a 
long  way  in  placing  this  simple  equip- 
ment far  ahead  of  the  old-style  moving 
mechanisms  and  semaphore  movements 
over  the  face  of  a  stationary  light. 

The  first  signal  system  based  on  scien- 
tific principles,  for  both  day  and  night 
service,  was  on  the  Brooklyn  Bridge  in 
1907.  The  signals  had  5-inch  lenses, 
giving  both  red  and  green  indications  and 
were  equipped  with  lo-inch  hoods.  These 
lights  were  not  equipped  with  any  arti- 


ficial background.  Behind  the  lenses  were 
mounted  16  c.p.  lamps.  These  proved 
only  partly  satisfactory  and  from  then 
until  1911  there  were  but  few  attempts 
made  to  use  .'lights  for  daytime  signal- 
ing. 

In  1912  the  use  of  deeper  hoods,  arti- 
ficial backgrounds  and  the  strong  white 
light  of  the  tungsten  lamps  so  improved 
the  signal  as  to  provide  the  first  long 
range  indications  under  the  most  severe 
daylight  conditions. 

The  latest  development  of  this  phase  of 
railroad  signaling  is  the  successful  in- 
stallation and  operation  of  over  50  miles 
of  these  signals  on  the  system  of  the 
Indiana  Union  Traction  Company.  These 
signals  have  4O-watt  lamps  and  8-inch 
hoods,  and  in  daytime  the  signal  indica- 
tions can  be  read  clearly  at  3500  feet  and 
at  night  over  2.5  miles. 

One  important  feature  in  the  use  of 
the  daylight  lamps,  that  conclusively  at- 


626 


THE    WORLD'S   ADVANCE 


tests  their  value,  is  the  correct  reading  of 
the  indication.  Even  the  small  i5-watt 
lamps  with  8-inch  lenses  can  be  read 
at  about  2000  feet  under  ordinary  con- 
ditions of  daylight. 

The  difference  in  first  cost  of  the  in- 
stallation and  the  less  cost  of  operation 
recommend  their  use  in  all  the  modern 
equipments  and  they  are  being  fast 
adopted  to  replace  the  older  and  more 
costly  equipment  on  many  of  the  large 
interurban  electric  lines  throughout  the 
country. 


POWER  PRODUCED  BY  THE  FORCE 
OF   THE   WAVES 

The  great  wasteful  force  of  the  waves 
as  seen  along  the  Pacific  Ocean  has  set  a 
large  number  of  inventors  to  the  task  of 
claiming  this  great  power  and  making  it 
do  their  will.  The  result  is  that  a  dozen 
or  more  different  types  of  wave  motor 
are  Reing  tried  out  from  time  to  time 
with  more  or  less  success.  One  of  these 
inventions  is  installed  at  Venice,  Cal.,  and 


built  out  over  the  water  from  the  pier 
about  twenty  feet.  From  the  wheel  to 
about  two  feet  below  the  surface  of  the 
water  extend  two  heavy  timbers  which 
are  connected  with  a  wooden  plane 
placed  to  receive  the  full  force  of  the 
waves. 

The  plane  is  driven  shoreward  vio- 
lently by  the  incoming  breakers  and  just 
as  forcibly  driven  back  by  the  receding 
waves.  This  force  revolves  the  large 
wheel  and  is  transmitted  to  the  four 
pumps  by  means  of  steel  wire  cables,  and 
the  water  is  carried  upward  forty  feet 
through  a  three-inch  pipe.  To  generate 
electricity  they  plan  to  pump  this  water 
into  a  storage  tank,  allowing  it  to  run 
through  a  turbine. 


MAKING     LANDSCAPES     ON     A 
TYPEWRITER. 

Wong  Fok  Bai,  a  Chinese  boy  of 
Shanghai,  won  to  American  ways  of  liv- 
ing and  thinking  by  the  Y.  M.  C.  A.  of 
Shanghai,  is  an  artist  on  the  typewriter. 


An  Unique  Wave  Motor  that  is 
Being  Used  in  Southern  Califor- 
nia. Its  Power  is  Being  Employed 
to  Pump  Water  to  a  Higher  Level. 


with  it  the  sea  water  is  pumped  to  a  He   is   not   only   a   rapid   and   accurate 
height  of  forty  feet.  typist,  but  he  is  also  proficient  in  type- 
A  wooden  wheel  ten  feet  in  diameter  drawn  landscapes.  One  of  his  type-draw- 
is   suspended  by  a  wooden   framework  ings,  "A  Chinese  River  at  Sunrise,"  was 
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A  Landscape  Picture  Made  on  the  Typewriter  by 
Young  Chinaman. 


recently  submitted  to  a  leading  type- 
writer manufacturing  company  in  the 
United  States  and  was  pronounced  the 
most  excellent  type-drawing  ever  sub- 
mitted to  the  company. 

Wong  is  nineteen  years  old  and  ex- 
pects to  come  to  the  United  States  as  a 
student  in  a  year  or  so. 


THE 


FIRST    LOCOMOTIVE    OVER 
THE  SIERRAS 


motive  is  of  the  wood-burning  variety, 
with  a  diamond-shaped  funnel,  typical  of 
the  locomotives  of  that  time. 

REMOVING  HEAVY  SNOW  DRIFTS 
WITH  AUTOMOBILE   PLOW 

Still  another  use  has  been  found  for 
the  automobile,  this  time  as  the  power 
behind  the  snow  plow.  The  cleaning  of 
the  city  streets  after  a  heavy  snowfall 
has  always  been  one  of  the  biggest  prob- 
lems to  confront  the  municipal  officials, 
as  the  work  must  be  done  thoroughly  and, 
before  all,  speedily.  The  use  of  large 
numbers  of  men  with  shovels  is  by  no 
means  an  economical  and  reliable  method, 
and  yet  heretofore  it  has  been  the  only 
available  means  of  the  street  department. 
Now  a  plow  has  been  devised  which 
is  fitted  in  front  of  a  motor  car  or  truck ; 
the  power  required  varying  according  to 
the  heaviness  of  the  snowfall  and  the 
amount  of  traffic  which  has  beaten  it 
solid.  Both  for  city  streets  and  country 
roads,  the  new  invention  has  been  tried 
out  and  proven  a  success.  In  New  York 
county,  drifts  of  18  inches  depth  have 
been  handled  with  ease  by  this  plow  on  a 
standard  automobile,  and  in  one  case  the 
road  had  been  practically  impassable  for 
three  weeks,  yet  the  hard-packed  obstruc- 
tion was  cleared  away  in  three  hours. 

In  New  York  City  the  street  com- 
mission gave  the  device  a  trial  and  it  re- 
ceived the  indorsement  of  officials,  al- 
though it  was  severely  tested  on  streets 
that  were  hard  packed  with  old  snow  that 
had  been  tram- 
pled and  frozen 
to  an  icy  mass. 
It  was  declared 
to  be  more 
efficient  and 


The  engine  shown  in  the  accompanying 
illustration,  Old  No.  4  as  it  is  known, 
built  in  1865,  has  the  distinction 
of  being  the  first  locomotive  to 
cross  the  Sierra  Nevada  Moun- 
tains.    For    forty   years 
an   uninteresting   junk 
heap,  this  engine  has  at 
last  been  rescued  from  a 
life  of  oblivion  and  re- 
stored    to     its     original 
dress  in  order  to  be  an 
interesting     feature     of 
the  railroad  exhibits  at 
the  Panama- Pacific  Ex- 

rp,  ,  ,    «  An  Old  Time  Engine  that  has  the  Distinction  of  Being  the  First  Loco 

pOSltlOn.        1  he    Old    lOCO-  motive    to    Cross    the    Sierra    Nevada    Mountains. 


628 


THE    WORLD'S   ADVANCE 


Two    Views    of    a    Steel    Snow    Plow    that 

May    be    Employed    Either   on    a    Pleasure 

Car  or  a  Motor  Truck,   as   Shown. 


also    speedier    in    operation    than 
horse-drawn  plows. 

The  steel  plowshare  of  the  auto 
snow  plow  resembles  the  prow  of 
a  battleship,  although  sometimes  it 
is  found  more  effective  to  use  a 
blade  that  pushes  the  snow  to  only 
one  side,  instead  of  to  right  and 
left.  Both  types  are  shown  in  the 
accompanying  illustrations;  in  one 
case  a  motor  truck  being  used,  while  in 
the  other  a  pleasure  car  supplies  the  mo- 
tive power. 


GASOLINE  ENGINE  OF  NOVEL  DE- 
SIGN FOR  TRACTION  PURPOSES 

One  of  the  most^peculiar  designs  of 
farm  tractors  is  that*  of  a  small  gasoline 
engine  which  runs  on  the  inside  surface 
of  a  big  wheel  and  thereby  moves  the 
tractor  over  the  surface  of  the  ground. 


Its  operative  principle  may  be  compared 
to  a  squirrel  in  a  revolving  cage,  climb- 
ing the  sides  to  get  exercise.  The  engine 
is  cranked  like  most  motors  and  possesses 
a  good-sized  balance  wheel  and  other 
familiar  automobile  devices.  From  12 
to  15  horsepower  is  developed  by  the 
engine  and  it  can  be  used  with  all  form? 
of  farming  implements,  such  as  a  plow, 
harrow  or  cultivator.  It  can  even  be 
hitched  between  the  shafts  of  a  buggy 
and,  when  highly  geared,  will  roll  its 
owner  about. 

When  the  tractor  is  placed  on 

the  market  the  diameter  of  the 
cylinder  will  be  about  four  feet. 
This  will  reduce  the  present 
weight  of  the  experimental 
model,  which  is  1,600  pounds. 
The  price  of  the  machine  when 
marketed  will  be  about  $300.00, 
or  the  price  of  a  good  team  of 
farm  horses. 


A    Gasoline    Traction    Engine    in    Which    the    Application    of 
Power  is  Very   Unusual. 


It  is  said  that  Russia  has  a 
total  of  137  electric  central  sta- 

tiOnS,    SCrving    nearly     15,000,000 
people. 


'  I  'HE  inauguration  of  an  American  Merchant  Ma- 
rine  opens  up  a  new  and  important  field  of  en- 
deavor for  the  trained  electrical  and  mechanical  men 
of  this  country.  The  average  American  is  prone  to 
regard  the  man  who  goes  to  sea  as  a  sailor  and  it  is 
probable  that  but  few  of  us  realize  the  opportunity 
presented  by  the  modern  steamship  for  trained  mech- 
anicians. In  this  timely  article  the  author  offers  a 
suggestion  worthy  of  note  by  the  wide-awake  mechanic 
and  electrician. 


/CONSIDER  20,213  marine  engineers ! 
\^4  Put  that  number  in  your  head  and 
then  read  on.  The  placing  of  ships  un- 
der the  American  flag  has  a  big  import 
to  the  man  ashore  with  an  engine  room 
training  and  a  technical  education. 
These  several  hundred  ships  being  regis- 
tered for  foreign  trade  mean  not  only 
that  the  merchants  of  the  United  States 
will  get  better  freight  and  selling  facili- 
ties, that  the  shipping  industry  will  get 
the  money  that  formerly  went  into  for- 
eign pockets.  These  ships  mean  that  a 
good  many  thousand  more  jobs  will  be 
open  to  the  American  who  wants  to  go 
to  sea  as  an  officer,  oiler  or  electrician 
in  the  engine  room.  Formerly  these  jobs 
have  been  held  by  foreigners;  now  the 
best  of  them  will  have  to  be  held  by 
American  citizens. 

The  engine  room  of  a  ship  is  an  un- 
known quantity  to  the  average  Amer- 
ican. He  has  been  educated  to  believe 
that  the  only  man  who  goes  to  sea  is  a 
sailor.  In  the  modern  steamship,  the 
contrary  is  true.  The  majority  of  any 


ship's  crew  is  below  decks.  The  fate  of 
the  able  seaman  is  indelibly  attached  to 
the  ship  of  sail,  and  the  fate  of  the  ship 
of  sail  is  told  in  these  figures:  During 
the  past  year,  the  shipyards  of  the  United 
States  turned  out  but  73  sail  vessels,  as 
against  1,003  °f  steam;  while  in  the  year 
1910,  127  sail  vessels  were  built  as 
against  936  steamers.  The  records  of 
every  nation  of  the  world  duplicate  this 
decrease  in  sailing  ships. 

In  other  words,  while  there  will  always 
be  room  for  the  seaman,  his  role  is  no 
longer  the  paramount  one  aboard  ship, 
from  the  point  of  view  of  numbers.  In 
the  early  'forties,  when  Dana  voyaged  in 
the  little  freight  brig  Pilgrim  and  later 
wrote  his  "Two  Years  Before  the  Mast," 
the  crew  of  fourteen,  save  two,  were 
actively  engaged  in  working  the  ship. 

Now  consider  a  steam  freighter  of  to- 
day. Take  the  Panama,  of  the  Amer- 
ican-Hawaiian line.  Her  crew  consists 
of  39  men — rather  lower  than  the  aver- 
age because  she  burns  oil  instead  of  coal. 
The  largest  number  of  men,  namely,  17, 
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The   Engineer   Works   on   the  Level— Sea   Level— Below   Decks, 
Out  of  Sight  of  the  Passengers. 


in  any  one  department,  are  found  with 
the  engineer — one  chief  engineer,  three 
assistant  engineers,  one  deck  engineer, 
three  oilers,  three  water  tenders,  three 
firemen  and  three  wipers. 

When  it  comes  to  passenger  vessels, 
the  number  of  men  in  the  engineer's  de- 
partment   is    simply   enormous.      On   a 
I2,ooo-ton    vessel    like    the    St. 
Paul,   .of    the    American    Line, 
there  is  a  crew  of  400.     Other 
than  the  two  wireless  men,  there 
are  167  in  the  engineer's  depart- 
ment of  which  number  22  are 
officers,  cadets  and  electricians. 

But  what  about  that  number 
— 20,213?  This  is  the  number 
of  engineers  employed  in  the 
water  transportation  of  the 
United  States,  in  lake,  river  and 
coast-wise  vessels  only.  Are 
these  jobs  held  right  now  by 
Americans?  Hardly.  Of  na- 
tives there  are  10,526,  and  the 
rest  are  largely  foreigners  who 
have  come  over  here  to  get  a 
good  job.  So  far  has  the  aver- 
age American  stayed  from  the 
water  that  he  doesn't  know  about 
the  good  jobs  already  found  for 
him  right  at  home. 

What  will  be  the  chance  for 
the  American  engineer  with  hun- 
dreds of  ships  operating  under 
the  American  flag?  Already 
some  200  ships  have  been  newly  A  Passenger  ship  at  Sea. 


draped'  with  the  red-white-and- 
blue  banner,  and  others  will  fol- 
low. These  ships  must  carry,  by 
law,  after  two  years,  American 
officers,  on  the  bridge  and  in  the 
engine  room.  Watch  officers, 
they  are  called.  In  addition,  they 
must  carry  cadets ;  that  is,  young 
fellows  who  want  to  learn  the 
business  of  going  to  sea. 

The  wages  paid  engineers  and 
assistants  make  such  jobs  attrac- 
tive. A  chief  engineer  under  the 
American  scale  of  wages  on  a 
good  ship  averages  one  hundred 
and  fifty  dollars.  The  sum  may 
rise  above  or  fall  below  that,  ac- 
cording to  the  ship. 

What  makes  this  business  of 
going  to  sea  attractive,  in  par- 
ticular for  the  engineer,  is  that  if  he  de- 
cides after  all  he  would  rather  stay  ashore 
his  original  training  makes  him  able  to 
hold  down  the  shore  job,  and  his  rough- 
and-ready  work  at  sea  has  made  him  all 
the  more  valuable  ashore.  I  recall  the  case 
of  an  engineer  of  the  Ulstermore,  a  John- 
ston line  ship  that  ran  from  Baltimore  to 


How  Quickly  She  Does  Her  Work! 
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Liverpool.  The  engineer  of  that  ship  was 
a  tall,  brawny  Scot,  and  he  knew  his  job 
from  stem  to  stern.  The  ship  met  a  Jan- 
uary hurricane  while  in  mid-Atlantic, 
and  the  plunging  of  the  ship,  throwing 
the  propeller  out  of  water  every  two 
minutes,  wound  up  by  jerking  one  of  the 
blades  loose.  Of  course,  that  blade 
dropped  off  and  there  was  the  ship 
stopped  in  a  bad  storm  with  the  waves 
rolling  over  her  and  dashing  into  the  fun- 
nels. Well,  that  engineer  decided  he 
would  keep  that  ship  going.  He  man- 


ination  which  will  entitle  him  to  a  marine 
license.  In  every  big  customs  port  of 
the  United  States— New  Orleans,  Chi- 
cago, San  Francisco,  New  York — an  ex- 
amination for  a  license  may  be  taken  for 
the  asking.  The  United  States  Depart- 
ment of  Commerce  issues  a  pamphlet 
giving  the  qualifications  required  to  be 
shown  in  the  examination.  To  get  the 
marine  license,  the  applicant  must  have 
had  three  years'  experience  on  a  steamer, 
or  else  he  must  offer  evidence  of  train- 
ing with  stationary  engines,  graduation 


A  Marine  Engineer  with  a  Shore  Job  at  Panama.    Here    is    Seen   One   of   the    Electric   Towing    Locomotives 
that  Haul  the  Steamers  Through  the  Locks  of  the  Canal. 


aged  to  turn  the  engine  over  so  slowly 
while  the  propeller  was  out  of  the  water 
that  the  remaining  blades  did  their  work 
without  being  jerked  off  in  their  turn. 
He  stayed  at  the  job  three  days  and  three 
nights,  until  the  sea  quieted  down. 

When  that  ship  got  into  Liverpool, 
that  engineer  was  taken  off  the  ship  by 
the  owners  and  given  a  crack  job  as 
marine  superintendent. 

So  it's  a  rule  that  works  both  ways. 
The  man  who  has  already  learned  his 
trade  ashore  can  easily  pass  the  exam- 


from  a  mechanical  engineering  school  or 
training  in  marine  construction  works. 

Taken  all  in  all,  this  business  of  going 
to  sea  is  healthy;  it  rounds  a  man  out, 
gives  him  the  horizon  that  comes  with  a 
little  travel,  let's  him  see  how  other  fel- 
lows work  in  other  places,  and  the  pay 
is  worth  while,  considering  that  food  and 
lodging  always  go  with  the  humblest  of 
sea  jobs. 

The  inauguration  of  the  American 
Merchant  Marine  at  this  time  is  most 
opportune.  The  European  war  and 
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Rudder   Machinery   of  a  Liner.   It  is  Part 

of  an  Engineer's  Work  to  Attend  to  this 

Equipment. 

other  factors  have  caused  serious  busi- 
ness depression  in  most  industries,  with 
the  result  that  there  is  considerable  un- 
employment. Until  general  business 
conditions  improve — and  the  prospects 
are  said  to  be  uncertain  and  not  over- 
encouraging — it  is  very  probable  that  un- 


The    Dynamo    Room    of    a    Large    Passen- 
ger   Steamer.      Here    the     Electrician     is 
Much  in  Demand. 


employment  will  continue  to  confront 
many  in  the  mechanical  trades.  But  the 
possibilities  of  work  on  board  the 
steamers  of  the  American  Merchant 
Marine  just  now  offer  an  opportunity 
for  employment  to  the  more  ambitious 
men. 


CITY  STREET  MAY  SLIDE  INTO 
RIVER 

Occupants  of  the  office  buildings  on 
the  main  street  of  Edmonton,  Canada, 
are  facing  a 
strange  calam- 
ity, for  the 
street,  which  is 
built  along  the 
steep  bank  of 
the  Saskatche- 
wan, threatens 
to  slide  into 
the  river. 

Larger  and 
more  substan- 
t  i  a  1  buildings 
have  been  put 
up  in  recent 
years  to  meet 
the  increasing 
demand  of  the 


Landslides    have    Carried    Away    Most    of    the    Main    Street    of 
Edmonton,     Canada,     and     are     Now     Threatening     Buildings. 


western   Cana- 
dian wheat  in- 
dustry, with  the  result  that  the  countless 
tons  of  stone  and  brick  used  in  their  con- 
struction are  putting  an  enormous  pres- 


sure on  the  insecure  earth  foundation. 

Some  time  ago  the  earth  showed  a 
tendency  to  sink  toward  the  river,  and, 
in  fact,  a  noticeable  movement  was  ob- 
served at  several  points.  Notwithstand- 
ing the  war 
burden  which 
Canada  is 
forced  to 
carry,  an  ap- 
propriation of 
$5,000  has  al- 
ready been 
made  for  the 
purpose  of 
stopping  the 
slide. 

At  least  25 
per  cent,  of  the 
larch  timber 
over  large 
areas  in  east- 
ern Oregon 
has  been  killed 

or  weakened  by  mistletoe,  and  the  forest 
service  is  taking  steps  to  combat  this 
troublesome  pest. 
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Away  off  in  the  snow-clad  Selkirks  of  British  Columbia  modern  science  is  pitting 
its  wits  against  the  forces  of  nature;  there  the  men  of  the  steam  shovel  and  drill  are 
wending  their  toilsome  way  through  Mount  Macdonald  to  form  a  tunnel  five  miles  in 
length— the  largest  bore  of  its  kind  in  America,  for  the  Canadian-Pacific  Railroad. 
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OCEAN-GOING  LOG  RAFTS 

To  compete  successfully  with  the  high- 
priced  timber  of  the  Southwest,  a  re- 
sourceful log  importer  of  San  Diego  has 
adopted  an  ingenious  method  of  shipping 
lumber  from  Oregon  to  Southern  Cali- 
fornia. Gigantic  rafts  are  made  of  the 
logs,  and  they  are  towed  down  the  Pacific 
Coast  behind  small  steam- 
ers. 

The  rafts  are  cigar- 
shaped  and  average  700 
feet  in  length,  30  feet  in 
depth  and  70  feet  across. 
Two-thirds  of  the  raft  is 
under  water.  The  chains 
on  a  single  raft  weigh  115 
tons  and  cost  $10,000. 

The  first  sea-going  log 
boom  made  its  thousand- 
mile  trip  eight  years  ago, 
and  since  then  twenty- 
nine  of  the  huge  rafts 
have  followed  that  course. 
An  average  of  five  rafts  a  year  are  now 
towed  to  San  Diego.  This  year,  one  raft 
was  compelled  to  turn  back  on  account 
of  the  bad  weather. 


swaying  ever  so  lightly,  and  suddenly 
toppling  to  a  fall  in  their  absolutely  pre- 
destined position.  The  skill,  the  swift- 


TREE  FELLING  CONTESTS 

Contests  in  tree-felling,  as  they  are 
generally  called  in  the  northwest,  have 
many  elements  of  the  picturesque,  with 
the  lithe  figures  of  the  saw-men  swing- 
ing in  perfect  rhythm  on  the  seemingly 
precarious  footing  of  their  spring- 
boards; the  stately  trunks  bending, 


A  Huge  Lock  Raft  Being  Towed  from 
Oregon  to  Southern  California.  This 
Method  of  Transportation  Effects  a 
Great  Saving  in  Cost  as  Compared 
to  Rail  Shipment. 


ness,  the  sureness  of  the  attack  appeal. 
The  trunks  illustrated  were  forty-four 
inches  in  diameter,  and  the  records  of 
the  prize-winning  teams  were  seven  min- 
utes, fifty-six  seconds,  and  eight  minutes, 
respectively. 


Tree-Felling   Contests   are    Intensely    Interesting   and   Contali 
in   No   Little    Measure    the    Element   of   Excitement. 


SOCIETY     ELECTRIFIED 

A  new  and  popular  social  event  is  the 
Electric  Wedding,  held  on  the  first  anni- 
versary of  the  marriage,  after  which  the 
old  order  is  carried  out  in  its  usual  se- 
quence, or  the  first  is  omitted  and  the 
others  celebrated  in  the  accus- 
tomed order.  Such  things  as 
lamps,  clocks,  cigar-lighters  and 
electroliers  for  the  living-room, 
the  library  and  the  bedroom,  and 
percolators,  chafing  dishes,  toast- 
ers, stoves,  irons,  etc.,  for  the 
kitchen  and  dining  room,  cause 
the  bride  to  rejoice  at  this  inno- 
vation. The  various  finishes  ob- 
tainable for  these  conveniences, 
nickel,  brass,  bronze  or  some 
glazed  composition,  make  it  pos- 
sible to  have  the  gifts  in  har- 
mony with  the  other  furnishings 
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ELECTRIC  LOCKS  OF  THE  NEW 
YORK  BARGE  CANAL 

The  entire  fifty-seven  locks  of  New 
York's  great  barge  canal  system,  now 
nearing  completion,  will  be  operated  by 
electric  power.  For  this  purpose  the 
state  is  building  thirty-three  hydro-elec- 
tric power  stations,  ten  gasoline-electric 
plants  and  three  sub-stations.  From  the 
big  power  plant  at  Crescent  Dam,  current 
will  be  supplied  for  operating  five  near- 
by locks  which  have  an  aggregate  lift  of 
169  feet.  In  most  other  cases  each  lock 


The  power  houses  are  uniform  in  size 
and  architecture.  They  are  about  20  by 
30  feet  in  plan  and  20  feet  high.  The 
walls  and  floors  are  of  reinforced  con- 
crete and  the  roofs  are  of  tile.  Each 
power  house  is  equipped  with  a  three- 
ton  electric  crane.  Four  loo-watt  tung- 
sten lamps  are  provided  for  illumination 
at  night. 

The  hydro-electric  stations  are  equipped 
with  two  units,  each  consisting  of  a  50- 
kilowatt  generator  driven  by  a  100  horse- 
power water  turbine.  Direct  current  is 
furnished  at  250  volts.  The  gasoline 


In  the  Oval:  Concrete  Power 
House  Under  Construction  that 
Will  Operate  the  Lock  at  Vis- 
cher's  Ferry,  Which  Has  a  Lift 
of  Thirty  Feet.  Below:  Interior 
of  Power  House,  Showing  the 
Fifty  Kilowatt  Generator  Driven 
from  the  Turbine  Shaft  through 
Beveled  Gearing. 


will  have  its  own  individual  power  plant, 
the  energy  being  obtained  from  the  fall 
of  water  in  the  canal  at  that  point. 


plants  are  driven  by  two  engines  de- 
signed to  operate  at  a  speed  of  650  fe vo- 
lutions per  minute. 
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The  locks  are  45  feet  wide,  with  12 
feet  of  water  on  the  sills.  They  have  a 
usable  length  of  311  feet  and  will  accom- 
modate two  barges  of  1500  tons  capacity. 
They  are  of  massive  concrete  construc- 
tion. The  gates  are  of  the  mitering  type, 
constructed  of  steel  plates  and  beams. 
The  locks  and  approaches  will  be  lighted 
at  night  by  a  dozen  or  more  magnetite 
arc  lamps. 

Each  lock  gate  will  be  opened  and 
closed  by  a  steel  spar  actuated  by  a  seven 
horsepower  motor  set  in  a  recess  in  the 
lock  wall.  The  valves  which  control  the 
culverts  for  filling  and  emptying  the  lock 
chamber  will  be  raised  and  lowered  by 
motors  of  three  horsepower.  The  ma- 


chinery is  all  controlled  by  master 
switches  located  on  operating  stands  at 
each  end  of  the  lock.  Automatic  signals 
and  limit  switches  serve  to  prevent  con- 
fusion or  accidents.  All  the  motors  are 
designed  to  be  fireproof  and  waterproof. 
An  electric  capstan  is  placed  at  each 
end  of  the  lock  to  assist  boats  in  enter- 
ing and  leaving  the  chamber.  The  cap- 
stan has  a  20  horsepower  motor  designed 
to  exert  a  pull  of  8000  pounds  at  a  speed 
of  60  feet  per  minute.  A  telephone  sys- 
tem will  connect  the  several  locks.  The 
entire  equipment  has  been  designed  espe- 
cially for  the  barge  canal,  and  it  is  ex- 
pected to  prove  highly  efficient  in  actual 
service. 


NEW    SIGNALING    SYSTEM    COM- 
BINES   WIRELESS    AND 
HELIOGRAPH 

A  wireless  equipment  and  heliograph 
signaling  apparatus  are  combined  in  a 
new  signaling  system  devised  by  a  New 
Yorker. 

A  portable  apparatus  of  this  type 
makes  it  possible  to  signal  between  rap- 
idly traveling  railroad  trains,  trains  and 


signal  towers,  and  between  ships  at  sea. 
It  includes  the  usual  wireless  apparatus, 
with  the  ordinary  antenna  erected  on  the 
engine  cab,  ship  or  tower,  as  the  case 
may  be,  for  the  transmission  of  signals. 
Signals  by  means  of  light  waves  are 
transmitted  through  the  agency  of  a  re- 
flector of  concave  form,  fitted  with  an 
electric  bulb  at  its  center.  The  lamp 
within  the  focus  of  the  reflector  gives  a 
beam  of  light  that  can  be  intermittently 
flashed  for  giving  a  passing  station  a 
private  message,  under 
the  control  of  a  switch. 
Either  one  of  the  anten- 
nae of  the  apparatus  may 
be  rendered  operative  at 
will  for  either  wireless 
or  flashlight  signaling. 


Portable    Apparatus    that   Permits   of   Signaling   by    Wireless   and    Helio- 
graph   Between    Moving    Railroad    Trains    and    Signal    Towers. 


American  manufac- 
turers of  electrical  de- 
vices would  do  well  to 
consider  carefully  Si- 
beria as  a  possible  field 
for  their  wares.  In  that 
country  the  development 
of  electricity  is  now  tak- 
ing place,  and  there  is 
an  increasing  field  for 
electrical  devices. 


IN  eliminating  transportation  expenses  and  loss  of 
*•  lime,  a  firm  manufacturing  pavement  blocks  re- 
cently conceived  and  put  into  commission  a  plant 
mounted  on  railroad  cars,  enabling  the  machinery  to 
turn  out  the  product  at  the  spot  where  it  is  to  be 
used.  The  idea  is  quite  unusual — and  it  might  be 
adopted  by  other  manufacturers. 


AN  asphalt  block  manufacturing  plant 
equipped  to  go  after  business  in  the 
most  literal  sense  of  the  word  is  one  re- 
cently designed  by  a  pavement  company 
and  first  put  into  practical  operation  at 
New  Castle,  Pennsylvania,  during  the 
present  year.  Every  unit  of  this  plant — 
from  the  steam  power  outfit  to  the  96,- 
ooo-pound  hydraulic  press — is  built  on 
freight  cars. 

The  plant  as  at  present  operated  is 
mounted  on  eleven  cars,  two  of  them 
being  specially  constructed  steel  flat  cars 
of  150,000  pounds  capacity  each,  with 
only  3  feet  2  inches  from  rail  to  floor,  in 
order  to  provide  proper  clearance  for 
their  unique  load  when  the  factory  is  in 
transit. 

The  power  unit  consists  of  five  marine 
type  Seabury  safety  boilers  and  a  250 
h.p.  three-cylinder  compound  marine 
type  engine.  To  those  familiar  with 
New  York  harbor  craft  it  will  be  of  in- 
terest to  know  that  one  of  these  boilers 
was  formerly  in  the  private  yacht 


Vamoose,  which  a  few  years  ago  was  the 
speediest  craft  in  American  waters. 

The  plant's  stone  crushing  unit  re- 
quires one  of  the  specially  built  150,000 
pounds  capacity  cars.  In  addition  to  the 
elevating  and  carrying  equipment,  it  con- 
sists of  two  sets  of  36  by  16  inch  crush- 
ing rolls  weighing  fourteen  tons  .each, 
and  two  1 2-foot  cylindrical  screens 
weighing  six  tons  each,  screening  to  a 
3/i6-inch  diameter.  The  crushed  stone 
is  automatically  carried  from  the  screens 
to  a  specially  built  vertical  type  stone 
heater  where  it  is  raised  to  a  tempera- 
ture of  about  330°  Fahrenheit.  It  is  then 
conveyed  automatically  to  a  double  shaft 
pug  mill  of  31  cubic  feet  capacity  into 
which  are  also  fed  the  filler  and  cement- 
ing materials. 

These  ingredients  when  thoroughly 
mixed  at  the  proper  temperatures  are  ele- 
vated by  a  skip  car  to  the  press,  which 
is  operated  on  a  hydraulic  principle  and 
consists  of  a  multiple  mould  turret, 
weighing  five  and  one-half  tons,  where 
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The  Asphalt  Cement  Manufacturing  Unit  of  the  Plant  Alone  Requires 
Four   Cars    for   its    Transportation. 


the  process  of  filling,  pressing  and  eject- 
ing are  carried  on  simultaneously.  This 
press  unit  requires  the  second  150,000 
pounds  capacity  car.  Each  block  is  here 
given  three  degrees  of  compression,  the 
possible  ultimate  compression  being  three 
hundred  tons  to  a  6o-inch  surface,  or 
10,000  pounds  to  the- square  inch.  The 
blocks  are  then  automatically  transferred 
into  conveyor  belts  which  carry  them 
through  one  hundred 
and  fifty  feet  of  cold 
water,  and  from  the  end 
of  the  belts  they  are  load- 
ed direct  on  cars  for  ship- 
ment, an  average  day  and 
night  run  being  25,000  fin- 
ished blocks  5  by  12 
inches  by  2  to  3  inches 
thick,  depending  upon  the 
traffic  to  which  they  are  to 
be  subjected,  and  weigh- 
ing from  ii  to  16  pounds 
each,  depending  upon  the 
thickness. 

The  factory  on  wheels 
manufactures  its  own  as- 
phaltic  cement  from  im- 
ported natural  Trinidad 
asphalt,  and  its  own  pe- 
troleum product  fluxing 
material.  The  asphaltic 


cement  manufacturing 
unit  requires  four  cars, 
and  includes  two  boilers, 
two  compressors  and  four 
tanks,  the  largest  of  which 
is  25'  long,  13'  high  and 
9'  wide.  The  asphalt 
steam  refining  tank  con- 
tains about  7,000  feet — 
considerably  more  than  a 
mile  —  of  1 34  -inch  extra 
heavy  electrically-welded 
pipe.  The  finished  ce- 
ment is  drawn  off  by 
gravity  from  one  of 
these  tanks  into  a  small 
blow  tank  and  is  then 
forced  by  compressed  air 
about  sixty  feet  through  a 
6-inch  line  into  another 
receptacle  from  which  it 
is  drawn  for  the  purpose 
of  making  blocks. 

A  thirty-six-foot  box  car  is  utilized 
for  the  machine  shop.  In  this  car  are 
lathes,  shaper,  grinder,  drill  presses,  an 
oxy-acetylene  welding  outfit — in  fact,  all 
the  machine  tools  required  for  ordinary 
construction  and  repair  work.  With  its 
dozens  of  countershafts  and  pulleys  and 
belts  and  cones  and  the  surprising  diver- 
sity of  its  equipment,  it  is  a  marvel  of 
compactness  and  not  the  least  interest- 


By    means    of    Conveyor  Belts   on    this    Long   Car,    the    Finished   Blocks 
are    Carried    Through    150    Feet    of    Cold    Water. 
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ing  feature  of  this  unusual  manufactur- 
ing establishment. 

Another  thirty-six-foot  box  car  serves 
as  a  store  room  for  the  thousands  of  pipe 
fittings,  bolts,  nuts,  screws,  taps,  drills, 
wrenches  and  general  supplies  which  are 
kept  in  perfect  order  and  as  readily  ac- 
cessible as  on  the  shelves  and  racks  of 
a  hardware  store. 

The  device  for  testing  the  blocks  made 


which  point  it  is  kept  for  one  hour.  There 
are  then  introduced  one  dozen  cast  iron 
cubes  aggregating  50  pounds  in  weight 
and  the  drum  is  next  revolved  10,000 
revolutions  at  37  r.p.m.  Before  the 
blocks  are  set  in  the  drum  they  are 
weighed  and  after  the  10,000  revolutions 
they  are  taken  out  and  weighed  again. 
The  difference  in  the  two  weights  repre- 
sents the  loss  in  pounds  per  square  yard 


A  Section  of  the  Portable  Man- 
ufacturing   Plant    that    is    Now 
Mounted  on   Eleven  Cars. 


Limestone      Crusher      on      its 

Specially    Built    150,000    Pound 

Capacity   Steel   Car. 


at  this  plant  is  noteworthy.  It  consists  of 
a  specially  constructed  rattler,  or  rotat- 
able  drum,  mounted  on  a  shaft,  the  inner 
periphery  of  which  is  paved  with  one 
square  yard  of  blocks  to  be  tested.  The 
entire  apparatus  is  enclosed  in  an  insu- 
lated box,  in  the  interior  of  which  are 
separate  coils  of  pipes  for  reducing  or 
raising  the  temperature  of  the  box.  By 
means  of  an  ice  machine  the  temperature 
is  first  reduced  to  8°  below  freezing,  at 


by  the  pounding  and  abrasive  action  of 
the  sharp-cornered  iron  cubes. 

Exactly  the  same  process  is  next  car- 
ried out  with  a  fresh  set  of  blocks ;  only 
in  this  instance,  by  means  of  steam,  the 
temperature  of  the  interior  of  the  box  is 
raised  to  90°  Fahrenheit.  This  test  rep- 
•  resents  what  experience  shows  to  be  the 
equivalent  of  ten  years  of  traffic  wear  on 
a  busy  street  and  determines  whether 
the  blocks  are  up  to  the  standard  specifi- 
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cation   which   this    factory   sets    for   its 
product. 

With  a  complete  plant  built  on  freight 
cars  and  capable  of  being  moved  from 
city  to  city,  and  a  skilled  corps  of  work- 
men to  operate  it,  the  production  of  pav- 
ing blocks  can  readily  be  accomplished 
at  any  point  where  street  improvements 
are  contemplated  on  a  scale  sufficiently 
large  to  warrant  the  expense  of  moving 


and  the  subsequent  reassembling  of  the 
plant. 

It  is  believed  that  this  mobile  factory 
is  unique  in  its  conception,  and  it  is  of 
more  than  ordinary  interest  in  view  of 
the  unusual  engineering  skill  required  to 
accommodate  the  mechanical  necessities 
of  a  potentially  profitable  plant  to  the 
limitations  of  freight  car  dimensions  and 
railroad  traffic  regulations. 


PLOW  LAYS  CABLE  UNDER- 
GROUND 

In  a  great  many  cities  it  is  necessary 
to  lay  electric  light  and  telephone  cables 
underground.  To  do  this  by  manual 
labor  or  by  placing  the  cables  in  conduits 


The  plow  is  drawn  by  a  cable  attached 
to  a  drum  that  is  driven  by  a  gasoline 
engine  mounted  on  a  small  truck ;  the 
cable  being  supported  by  the  usual  large 
reel.  Two  wide  rollers  are  mounted  be- 
tween two  channel  frames,  and  these 
rollers  support  the  plow  as  it  travels 
along  the  earth's  surface. 
Located  directly  behind  the 
front  roller  is  a  sod-cutting 
disc  which  is  attached 


Two  Views  of  a  Newly  Devised 
Plow  that  Lays  Cable  Under- 
ground. In  One  View  May  be 
Seen  the  Complete  Equipment, 
and  in  the  Other  the  Plow  Alone. 


is  a  very  expensive  undertaking  and  con- 
stitutes one  of  the  biggest  items  of  cost 
in  the  maintenance  and  construction  de- 
partments of  public  service  companies. 

To  overcome  a  portion  of  this  expense 
a  public  service  company  in  Philadelphia 
has  developed  within  its  own  shops  a 
special  plow  that  cuts  a  deep  groove  in 
the  ground  and  lays  the  cable  at  the  same 
time.  The  machine  does  not  throw  out 
any  earth,  and  after  the  cable  is  under  the 
ground  all  that  is  necessary  to  complete 
the  work  is  tamping. 


to  the  underside  of  the  channel  bars. 
The  cable  itself  is  securely  fastened  to 
the  point  of  the  plow  and  as  it  digs  down 
into  the  earth  it  buries  the  cable  with  it. 
As  a  time  and  labor  saver  it  is  one  of 
the  best  of  recent  inventions  in  the  field 
of  telephone  and  electric  cable  work. 


The  International  Electrical  Congress 
will  be  held  at  the  Panama-Pacific  Inter- 
national Exposition  from  September  20 
to  25,  1915. 


DEFEATING  THE  SUBMARINE  BLOCKADE 

How  the  Much-Discussed  English  Channel  Tunnel  Would  be  of  Great 
Value  at  Present  for  Military  and  Peaceful  Purposes 


By  Ernest  Busenbark 


"  T  THINK  that  the  existence  of  a  tun- 
nel (under  the  English  Channel) 
would  be  a  great  inducement  to 
France  to  invade  England."  Thus  spoke 
Lord  Wolseley  before  the  House  of  Par- 
liament in  1881. 

The  thirty-four  years  intervening  be- 
tween that  time  and  the  present  have  wit- 
nessed a  rapprochement  between  England 
and  France  which  reached  its  climax 
when  these  two  countries  became  allies 
in  the  combat  with  Germany.  The  un- 
favorable attitude  of  the  British  towards 
an  under-channel  tunnel  has  become  less 
obdurate,  if  not  entirely  favorable.  The 
German  submarine  blockade  has  empha- 
sized the  need  for  such  a  tunnel,  since 
military  supplies,  food,  merchandise,  and 
even  soldiers  could  then  be  transported 
between  France  and  England  without 
danger  or  possibility  of  interference. 
Furthermore,  it  would  permit  of  greater 
mobility  to  the  Allied  army.  For  instance, 
practically  all  the  men  of  the  British  army 
could  be  concentrated  in  France,  yet  at 
a  moment's  notice  they  could  be  brought 
back  to  England  and  sent  to  any  point 
of  the  island  in  case  of  threatened  inva- 
sion by  the  Teutons.  Under  the  present 
conditions  England  is  obliged  to  keep  an 
army  at  home  as  a  precaution  against 
eventualities. 

Let  us  consider  the  question  from  an- 
other point  of  view — from  a  peaceful 
standpoint,  since  the  war  is  only  a  tem- 
porary condition.  It  is  well  known  by 
travelers  that  the  English  Channel  is  one 
of  the  roughest  stretches  of  water  to 
travel  across  in  a  steamer.  Were  it  not 
for  the  thirty  odd  miles  separating  Eng- 
land and  France,  it  would  be  possible  to 
travel  between  Paris  and  London  in  a 
shorter  time  and  the  trip  would  be  a  more 
pleasant  one.  It  would  bring  England 
and  France  into  still  closer  relationship, 
since  such  a  tunnel,  offering  through 
train  service  between  the  two  countries, 


would  encourage  natives  of  one  country 
to  visit  the  other.  In  brief,  it  would 
make  England  part  of  the  mainland  yet 
would  not  jeopardize  her  military  advan- 
tage of  being  surrounded  by  water. 

The  English  Channel  project  is  not  a 
new  one.  It  dates  back  more  than  one 
hundred  years.  In  almost  every  decade 
since  1802,  at  the  time  when  engineer 
Mathieu  laid  before  Napoleon  a  project 
for  a  tunnel  under  the  channel,  the  plan 
has  been  resuscitated,  revived  temporarily 
then  hastily  shelved  because  of  the 
strenuous  objections  raised. 

In  1872  a  company  capitalized  at 
$400,000  was  formed  under  the  direc- 
tion of  economist  Chevalier  to  make 
necessary  researches  and  plans  for  the 
tunnel.  One-quarter  of  the  shares  were 
taken  over  by  the  Rothschild  brothers 
and  one-half  by  the  North  Railroad 
Company.  The  tunnel  company  asked 
no  subsidy  from  the  French  government, 
but  pledged  itself  to  carry  out  the  pre- 
paratory work — at  least  to  the  extent  of 
its  capital.  Negotiations  with  the  authori- 
ties opened  at  once  and  in  1875  the  neces- 
sary charter  was  granted ;  the  tunnel  be- 
ing bored  from  the  French  side  was  to 
meet  another  section  starting  from  the 
English  coast. 

The  preparatory  work  was  carried  out 
and  the  general  observations  made  were 
deemed  very  encouraging.  Under  M. 
Ludovic  Breton,  shafts  and  galleries  were 
sunk  near  Calais  at  Sangatte  to  55.20 
meters  below  sea  level.  In  1883  this  gal- 
lery was  1839.63  meters  in  length,  about 
156  meters  of  it  having  been  dug  by  hand. 
The  conclusion  from  the  initial  survey 
was  that  the  tunnel  project  could  easily 
be  carried  out,  since  it  would  go  through 
what  is  known  as  "Rouen  Chalk,"  which 
is  quite  soft,  yet  impervious  to  water. 
The  chalk  forms  the  bed  of  the  channel 
down  for  a  good  distance. 

It  was  planned  to  construct  two  cylin- 
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drical  tunnels  of  5.50  meters  in  diameter 
each,  spaced  1 5  meters  apart ;  the  sections 
to  be  connected  by  cross  galleries  at  con- 
venient intervals.  The  total  mileage  of 
the  railroad  track — figuring  on  the  basis 
of  one  track  in  each  tube — was  estimated 
at  from  50  to  60  kilometers.  The  total 
cost  was  placed  at  approximately  $50,- 
000,000. 

Sir  John  Hawkshaw  and  Engineer 
Brunlees  first  brought  up  the  proposition 
in  England  in  1869  and  it  received  favor- 
able attention,  but  the  Franco-Prussian 
war  broke  out  shortly  afterwards  and  the 
discussion  stopped. 

The  tunnel  project  again  came  up  in 
1872  and  a  company  was  formed  which 
succeeded  in  securing  from  Parliament 
about  the  same  privileges  as  had  been 
granted  to  the  French  company.  How- 
ever, their  concession  was  allowed  to  ex- 
pire without  anything  having  been  accom- 
plished. 

The  South  Eastern  Railway  then  took 
up  the  subject  in  conjunction  with 
the  French  Company.  Work  was  begun 
near  Dover  at  Shakespeare's  Cliff  and 
was  well  under  way  when  a  distrust  for 
the  plan  took  root  and  it  became  the  sub- 
ject of  lively  discussions  in  Parliament. 
The  more  conservative  element  feared 
that  it  could  not  be  successfully  defended 
against  invasion  in  time  of  war;  that  it 
would  result  in  a  large  loss  of  trade  to 
London  shopkeepers,  and  the  increased 
travel  between  England  and  France 
would  tend  to  a  greater  assimilation  of 
continental  characteristics,  to  the  detri- 
ment of  English  individuality.  Discus- 
sions pro  and  con  became  so  spirited  that 
Parliament  finally  appointed  a  committee 
to  investigate  and  report  upon  the  plan. 
The  opinions  of  the  Committee  were 
evenly  divided:  Some  of  the  members 
were  in  favor  of  it  and  submitted  ideas 
for  protecting  the  tunnel  against  invasion 
by  means  of  mines,  by  flooding,  and  by 
the  construction  of  a  fortress  which 
would  overlook  the  tunnel  entrance.  But 
in  the  debates  that  followed  it  was 
practically  overthrown  single  handed  by 
the  speech  of  Lord  Wolseley,  an  excerpt 
of  which  follows : 

"Surely  John  Bull  will  not  endanger  his 
birth-right,  his  liberty,  his  property,  in  fact  all 
that  man  can  hold  most  dear,  whether  he  be  a 


patriot  or  merely  a  selfish  cosmopolitan,  wheth- 
er this  subject  be  regarded  from  a  sentimental 
or  from  a  material  point  of  view,  simply  in 
order  that  men  and  women  may  cross  to  and 
fro  between  England  and  France  without  run- 
ning the  risk  of  sea  sickness.  Even  now,  when 
protected  by  our  'silver  streak'  we  suffer  from 
periodical  panics  which  are  as  injurious  to 
trade  as  they  are  undignified;  this  tunnel 
would  render  their  recurrence  much  more  fre- 
quent, thereby  increasing  the  loss  they  occa- 
sion. The  night  does  not  follow  the  day  more 
surely  than  will  a  vastly  increased  annual  mil- 
itary expenditure  follow  upon  the  construction 
of  a  tunnel.  Are  we  to  be  taxed  additionally 
for  these  new  military  assessments  in  order 
to  save  a  certain  number  of  travelers  and  tour- 
ists of  all  nations  from  sea  sickness?" 

Work  was  stopped  at  once,  but  there 
was  so  much  fear  that  it  would  still  be 
carried  on  secretly  that  a  guard,  with 
surveyor's  chain,  was  appointed  to  see 
that  it  did  not  continue. 

In  France  hope  was  not  given  up  and 
plans  were  made  that  would  allay  the 
fears  of  the  most  timid.  Starting  from 
either  end  a  5-span  bridge  would  run  into 
the  sea  for  about  one  mile,  connecting 
with  the  tunnel.  At  this  point  huge  ele- 
vators would  take  the  trains  down  62.5 
meters,  to  the  rail  level.  At  the  first 
alarm,  the  bridge  approach  and  connect- 
ing entrance  to  the  tunnel  could  be  de- 
stroyed with  a  few  shots,  so  that  inva- 
sion from  that  source  would  be  impos- 
sible. A  variation  of  this  plan  was  to 
construct  a  viaduct,  circling  the  cliff  of 
Cape  Blanc  Nez  in  France  and  Shake- 
speare's Cliff  in  England,  which  trains 
would  have  to  pass  in  descending  the 
slope  to  the  tunnel.  Shore  batteries 
guarding  the  viaducts  at  either  end  would 
absolutely  remove  the  possibility  of  its 
use  in  time  of  war. 

Since  1880  the  tunnel  proposition  has 
been  brought  up  several  times ;  once  in 
1906  and  again  in  April  of  last  year,  but 
the  British  War  Office  and  Admiralty 
have  succeeded  each  time  in  putting  a 
damper  on  it. 

Today  France  and  England  stand 
united  more  firmly  than  ever  before.  No 
longer  does  England  fear  a  French  inva- 
sion. Fear  has  given  away  to  firm  friend- 
ship, and  the  result  of  this  war  has  al- 
ready been  to  unite  the  two  countries, 
making  their  interests  and  sentiments 
common. 
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WHAT  A  KILOWATT  HOUR  WILL  DO 


MANY  who  use  electricity  for  power 
or  illumination  puzzle  over  bills 
for  current  consumed,  and,  not  be- 
ing familiar  with  the  meaning  of 
technical  terms,  they  give  it  up  in  de- 
spair and  pay  without  protest,  al- 
though secretly  nursing  a  feeling 
that  they  are  perhaps  being  cheated 
through  their  ignorance  of  such  terms 
as  watts,  kilowatts,  amperes  and  volts. 

What  is  a  kilowatt  hour  of  elec- 
tricity and  what  will  it  do?  Kilo  comes 
from  a  Greek  word  which  means  one 
thousand,  and  kilowatt  is  one  thousand 
watts  of  electricity.  But  what  is  a 
watt?  The  word  watt  comes  from 
James  Watt,  the  Scotch  inventor,  and 
it  means  the  practical  working  unit 
of  electromotive  force  of  one  volt 
when  the  flow  of  the  current  is  one 
ampere.  Expressed  in  figures  it  equals 
0.00134  horsepower  or  0.737  f°ot~ 
pounds  per  second.  A  kilowatt  thus 
represents  just  one  thousand  times  this 
power. 

A  kilowatt  hour  means  the  continu- 
ance of  this  force  for  one  hour.  A  kilo- 
watt hour  of  electricity  will  perform 
many  wonders  that  few  realize,  while 
its  expression  in  ordinary  terms  may 
help  to  illustrate  it  better  to  the  lay 
mind  than  technical  words. 

For  instance,  a  kilowatt  hour  of 
electricity  will  carry  you  three  miles 
in  an  electric  automobile,  or  it  will 
carry  you  up  thirty  times  from  the 
bottom  of  a  shaft  80  feet  deep. 

It  will  keep  your  coffee  warm  at  the 
breakfast  table  every  day  for  a  week, 
or  run  your  sewing  machine  for  21 
hours. 

It  will  keep  your  breakfast  warm  for 
five  hours  or  run  a  small  ventilating 
fan  for  21  hours,  or  a  large  one  for  six 
hours. 

It  will  cook  15  chops  in  15  minutes, 
or  boil  nine  kettles  of  water,  each  hold- 
ing two  pints  of  water. 

It  will  warm  all  the  beds  in  your 
house  by  means  of  a  warming  pad  for 
two  weeks,  or  give  you  heat  in  your 
bedroom  for  an  hour  while  you  are 


dressing   or   undressing   in   very   cold 
weather. 

It  will  keep  four  ordinary  irons  hot 
while  in  use  for  an  hour,  or  keep  you 
warm  in  bed  for  an  hour. 

It  will  give  you  three  Turkish  bath 
lights,  or  run  an  electric  piano  for  ten 
hours. 

It  will  lift  three  and  a  half  tons  75 
feet  in  four  minutes  or  pump  100  gal- 
lons of  water  to  a  height  of  25  feet. 

It  will  run  a  plate  polishing  ma- 
chine for  21  hours  or  fill  and  cork  250 
dozen  pint  bottles. 

It  will  supply  all  the  air  required 
by  an  ordinary  church  organ  for  one 
average  service,  or  run  an  electric  clock 
for  ten  years. 

It  will  light  3,000  cigars  or  iron  30 
silk  hats. 

It  will  knead  eight  sacks  of  flour 
into  dough  or  run  a  mechanical  sieve 
for  two  hours. 

It  will  warm  your  shaving  water 
every  morning  for  a  month  or  warm 
curling  tongs  every  day  in  the  year  for 
three  minutes  and  twice  on  Sunday. 

It  will  operate  a  machine  long 
enough  to  clip  five  horses  or  another 
to  clean  75  pairs  of  shoes  by  machin- 
ery. 

It  will  drive  machinery  long  enough 
to  clean  5,000  knives  or  saw  300  feet  of 
deal  timber. 

It  will  keep  your  feet  warm  for  five 
hours  in  ordinary  cold  winter  weather. 

After  one  has  read  this  list  of  things 
that  can  be  accomplished  with  one  kilo-  , 
watt  hour  of  electricity  it  is  his  own 
fault  if  he  does  not  have  a  pretty  prac- 
tical idea  of  what  the  term  means  when 
translated  into  common  language. 
Figuring  at  the  usual  rate  of  10  cents 
per  kilowatt  hour,  it  is  not  a  difficult 
matter  to  estimate  approximately  the 
cost  of  various  tasks. 


If  you  enjoy  this  magazine,  tell  your 
friends;  if  not,  tell  us.  Why  not  hand 
this  copy  to  someone  else  when  you  have 
read  it  through? 
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Slide   Rule  Computes  Concrete. 


Flexible  Tire. 


A  Heater  for  Muffs. 


RECENT  AND  IMPROVED  DEVICES 


Slide-Rule  Computes  Concrete 

A  slide-rule  for  quickly  calculating 
reinforced  concrete  beams,  girders  and 
slabs  has  been  devised.  Its  range  is  very 
wide,  as  it  will  calculate  instantly  any 
span  from  six  inches  to  seventy  feet,  any 
load  from  ten  pounds  to  fifty  tons,  any 
shape  or  size  of  rod,  round  or  square,  as 
well  as  any  "mix"  of  concrete  or  any 
stress  in  the  steel.  Months  of  labor  in- 
volving thousands  of  calculations  were 
necessary  in  designing  this  rule,  princi- 
pally on  account  of  the  fact  that  seven 
to  nine  factors  are  involved.  It  is  very 
compact,  weighing  about  four  ounces. 
The  material  used  is  haid  fibre;  the 
dimensions  are  4  by  10  by  3/16  inches. 


Flexible  Tire 

Since  the  rapid  advance  of  the  price  of 
rubber  automobile  tires  within  the  last 
few  years,  countless  inventors  have  been 
working  on  the  idea  of  perfecting  some 
sort  of  tire  which  would  not  involve  in- 
flated rubber,  or  the  pneumatic  type,  and 
the  incurred  shortness  of  life  and  the 
unpleasantness  of  punctures.  One  of  the 
most  ingenious  examples  of  the  new 
"mechanical  tires"  and  one  said  to  pos- 
sess high  resiliency  and  a  surprisingly 
long  life,  embodies  several  pliable  non- 
elastic  bands  under  tension,  separated  by 
aluminum  blocks.  It  will  be  readily  seen 
that  resiliency  does  not  result  from  a 


pneumatic  principle  or  from  rubber  com- 
pounds, as  is  usually  the  case.  On  ac- 
count of  the  square  edge,  anti-skid  prop- 
erties are  secured  without  the  use  of 
chains.  By  means  of  an  adjusting  ar- 
rangement the  tire  can  be  made  harder 
or  softer,  to  suit  individual  comfort.  The 
new  tire  has  been  approved  by  the  Royal 
Automobile  Club  of  Great  Britain,  and 
it  has  passed  the  anti-skid  test  of  Scot- 
land Yard. 


A  Heater  for  Muffs 

Whether  or  not  the  new  fad  of  small 
muffs  with  their  consequent  decrease  in 
warmth  has  stimulated  the  demand  for 
muff  warmers,  the  fact  remains  that  a 
manufacturer  has  brought  out  a  very 
small  but  decidedly  efficient  heater 
which,  among  other  uses,  is  intended  to 
be  carried  in  the  muff  or  pocket  for 
warming  the  hands  in  extreme  cold 
weather.  It  consists  of  a  tinned  iron 
case  4^2  in.  long  partly  covered  with 
velvet.  A  paper  covered  cartridge  is 
ignited  and  inserted,  and  it  smoulders 
slowly  for  several  hours,  maintaining  a 
constant  temperature.  No  smoke  or 
smell  is  produced  owing  to  the  peculiar 
composition  of  the  fuel  used.  Moreover, 
the  smouldering  spark  is  not  extin- 
guished even  when  it  is  tightly  screwed 
down  in  the  case.  Naturally,  this  heat 
giver  may  be  used  without  risk  of  fire. 
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Horizontal  Table  Fan. 


Heel   Rest   for  Pedals. 


Battery  Porch  Lamp. 


The  heater  is  made  in  various  sizes, 
ranging  from  a  tiny  pocket  case  to  an 
automobile  foot  warmer,  which  gives  as 
much  heat  as  a  small  stove. 


Horizontal  Table  Fan 

A  somewhat  radical  departure  in  table 
fans  is  one  in  which  the  motor  is  upright 
and  the  fan  wheel  is  arranged  like  the 
paddle  wheel  of  a  steamboat.  A  much 
greater  artistic  effect  is  secured  in  this 
design  than  in  the  ordinary  propeller- 
like  fan.  The  wheel  is  enclosed  for  pro- 
tection in  a  small  cage.  The  horizontal 
table  fan  is  finished  in  white  enamel  and 
nickel  plate  to  harmonize  with  the  table 
linen,  silver,  china  and  cut  glass.  It  is 
ornamental  enough  to  be  used  for  a  cen- 
ter piece  in  warm  weather.  The  air  is 
distributed  evenly  around  the  table  and 
at  a  sufficiently  high  elevation  to  pre- 
vent chilling  of  warm  foods. 


Heel  Rest  for  Pedals 

All  sorts  of  provisions  for  the  absolute 
comfort  of  the  motorist  seem  to  be  the 
prevailing  order  nowadays.  One  of  the 
latest  creations  is  a  small  aluminum 
block  to  be  placed  under  the  heel  to  pre- 
vent its  slipping  and  the  foot  becoming 
tired  when  a  clutch  or  accelerator  pedal 
is  used.  The  heel  of  the  shoe  fits  into 
an  appropriate  hollow  in  the  face  of  the 
rest.  The  auto  heel  rests,  as  they  are 


called,  are  made  in  various  heights  for 
adaption  to  all  sorts  of  pedals.  Small 
flanges  project  out  from  the  bottom  with 
screw  holes,  so  that  the  rest  can  be  fas- 
tened easily  to  the  floor  of  the  car.  An 
added  feature  of  the  auto  heel  rest  is  that 
the  life  of  the  rubber  car  flooring  is  con- 
siderably lengthened,  as  sharp  heels 
pressed  against  the  floor  by  the  weight 
of  the  pedal  will  wear  holes  quicker  than 
anything  else. 


Battery  Porch  Lamp 

The  recent  increased  efficiency  of  the 
miniature  tungsten  lamp  has  resulted  in 
the  opening  of  a  new  field  of  activity  for 
the  prosaic  dry  battery.  One  of  the  most 
useful  combinations  of  the  battery  and 
the  new  lamp  is  found  in  a  recently  in- 
troduced ceiling  and  porch  light.  The 
battery  is  contained  in  a  weather  and 
fireproof  case,  on  the  front  of  which  is  a 
reflector  and  the  lamp.  A  cord  hangs 
from  a  hole  in  the  bottom  and  is  con- 
nected to  a  switch  on  th«  inside,  so  that 
it  operates  on  the  same  principle  practi- 
cally as  the  chain  socket.  Metal  strips 
are  soldered  to  the  back  and  provided 
with  screw  holes  for  hanging  the  lamp. 
With  a  fresh  battery  the  lamp  will  burn 
continuously  for  about  forty  hours,  or  if 
used  intermittently,  from  six  to  twelve 
months.  Although  the  lamp  is  designed 
for  use  on  porches  principally,  it  may 
also  prove  handy  in  dark  corners  and 
closets. 
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A  Fountain  Pen  Flashlight. 


ety   Fuse   on  Toy 
Transformer. 


Electric   Rain   Alarm. 


A  Fountain  Pen  Flashlight. 

The  limits  of  compactness  and  in- 
genuity of  design  in  pocket  flashlights 
have  been  attained  in  a  flashlight  which 
looks  exactly  like  a  large-sized  fountain 
pen.  By  pressing  the  clip  by  means  of 
which  the  "fountain  pen  light"  is  held 
in  the  pocket,  the  light  can  be  flashed. 
The  light  can  be  flashed  or  burned  con- 
tinuously as  desired,  and  laid  down  while 
burning,  so  that  the  hands  are  free  to 
work.  A  tungsten  battery  supplies  the 
necessary  current.  The  weight  of  the 
fountain  pen  light  is  il/2  oz.  It  is  5^4 
in.  long  and  %  in.  in  diameter. 


Safety  Fuse  on  Toy  Transformers 

If  a  miniature  train,  operated  by  a  toy 
transformer,  should  jump  the  track,  a 
short  circuit  is  usually  caused,  and  if  the 
circuit  is  not  immediately  opened,  the 
transformer  coils  or  the  house  fuses  may 
be  blown  out.  A  new  feature  embodied 
in  toy  transformers  has  been  introduced 
by  a  Detroit  manufacturer.  His  trans- 
formers, which  are  of  the  lever-control 
design,  are  equipped  with  a  small,  low 
voltage  fuse  in  the  secondary  or  low 
voltage  windings.  In  case  of  a  short 
circuit,  this  fuse  will  be  blown,  thus  pro- 
tecting both  the  transformer  coils  and 
the  house  fuses.  Inasmuch  as  the  fuse 
is  of  the  standard  six-volt  auto  type,  it 
can  be  readily  replaced  when  burned 
out. 


Electric  Rain  Alarm 

Falling  rain  is  likely  at  any  time  to 
drive  into  a  room  and  damage  the  floor, 
wallpaper  and  furnishings.  A  Chicago 
manufacturer  has  devised  an  electric  rain 
alarm  which  will  give  warning  as  soon  as 
rain  in  any  quantity  falls  into  the  room. 
The  device  consists  of  a  box  containing 
a  battery,  a  buzzer,  a  small  electric  light, 
and  a  switching  arrangement  that  holds 
what  the  makers  call  a  "Raino-disc."  The 
box  is  put  on  the  window  sill  at  night 
when  the  window  is  left  open  for  ven- 
tilating purposes.  The  falling  rain  drops 
on  the  disc,  switches  on  the  current,  and 
throws  both  light  and  buzzer  into  cir- 
cuit. The  buzzer  awakens  the  sleeper, 
and  the  light  shows  which  window  needs 
attention.  The  latest  form  of  this  device 
has  the  raino-disc  on  top  of  the  box  in- 
stead of  at  the  back.  This  new  arrange- 
ment arouses  the  sleeper  only  when 
the  rain  is  actually  driving  into  the  room 
thus  avoiding  false  alarms. 


Ingenious  Clothes  Line  Clamp 

A  clothes  line  clamp  which  will  hold 
the  line  securely  claims  superiority  over 
most  existing  types,  because  it  is  con- 
structed strongly  enough  to  withstand 
the  most  severe  strains  which  the  clothes 
line  itself  is  subjected  to.  The  rope  runs 
in  a  groove  between  a  stationary  fixture, 
which  is  attached  by  means  of  a  long 
screw  to  the  post,  and  a  self-adjusting 
clamping  device.  When  the  rope  is 
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Ingenious  Clothesline   Clamp. 


Electric     Buffer     Has     Flexible 
Adjustment. 


Vulcanizer    for   Tires. 


pulled  tight  the  clamp  presses  tightly 
against  it,  thereby  preventing  slipping. 
Provision  is  made  in  the  construction 
for  the  use  of  ropes  of  various  sizes. 
Several  coats  of  enamel  make  the  clamp 
practically  waterproof,  so  that  it  will 
withstand  severe  weathering. 


Electric  Buffer  Has  Flexible  Adjust- 
ment 

The  ordinary  hand  buffer  or  grinder 
has  several  disadvantages  to  the  work- 
man engaged  in  a  delicate  task.  A  small 
motor  on  the  axle  of  which  a  buffing 
wheel  or  grinder  is  placed  is  cumbersome 
and  unwieldy.  A  new  electric  buffer  and 
grinder  has  been  brought  out  which  elim- 
inates these  disadvantages.  The  motor 
is  pivoted  on  a  long  rod,  at  the  opposite 
end  of  which  is  an  adjustable  weight. 
In  the  center  of  the  rod  a  hook  is  placed 
by  means  of  which  the  apparatus  is  sus- 
pended from  the  ceiling.  A  long  flexible 
shaft  leads  from  the  axle  of  the  motor  to 
the  buffer,  grinder  or  drill  which  is  used. 
The  workman  is  merely  required  to  turn 
on  the  current  by  means  of  a  snap 
socket,  and  he  can  devote  his  entire  at- 
tention to  his  work.  The  speed  of  this 
grinder  is  3400  r.p.m. 


Vulcanizer  for  Tires 

A  vulcanizer  which  will  operate  suc- 
cessfully on  the  current  from  the  storage 


battery  of  a  touring  car  should  appeal 
to  the  motorist  who  likes  to  do  things 
himself.  The  "six-volt"  automatic  elec- 
tric vulcanizer,  as  it  is  called,  will  do 
the  work  of  vulcanizing  a  tire  equally  as 
well  as  the  high  voltage  or  the  cumber- 
some gas  heated  type.  Burned  or  over- 
cured  tubes  or  cases  are  impossible  with 
this  vulcanizer,  as  the  electric  current  is 
controlled  automatically  by  a  device 
which  increases  or  decreases  the  current 
flow  and  maintains  the  temperature  con- 
stantly at  the  correct  point.  The  sim- 
plicity of  operation  is  one  of  the  most 
commendable  features  of  the  "six-volt" 
vulcanizer.  When  the  electrical  connec- 
tion is  made  to  the  battery  a  button  is 
pressed  and  the  current  flows  through 
the  heating  coils  until  the  desired  tem- 
perature is  obtained,  when  the  thermo- 
stat automatically  opens  the  circuit. 
This  vulcanizer  will  repair  inner  tubes 
and  casings  up  to  five  inches  in  diameter. 


A  Newark  inventor  has  recently 
brought  out  a  wireless  set  that  can  be 
carried  about  in  a  hand-satchel.  It 
weighs  but  eight  pounds  complete,  and 
during  recent  tests  it  transmitted  mes- 
sages twenty-one  miles  and  received  sig- 
nals over  three  hundred  miles,  although 
the  inventor  claims  that  it  can  be  used  to 
transmit  messages  over  three  hundred 
miles  under  proper  conditions.  The 
mechanism  proper  is  enclosed  in  a  case 
measuring  5  by  8  by  14  inches. 


actical  ¥orke 


A    USEFUL   REVOLVING   MIRROR   FOR   THE   ELECTRICAL 

LABORATORY 

By  William  H.  Dettman. 


A  revolving  mirror,  such  as  is  de- 
scribed here,  will  prove  an  instrument  of 
considerable  interest  to  the  experimenter 
who  is  working  with  manometric  flames, 
the  alternating  current  oscillograph  and 
condenser  discharges.  For  determining 
the  existence  or  extent  of  arcing  in  the 
spark  gap,  wireless  operators  will  find  it 
extremely  useful. 

The  construction  of  a  revolving  mirror 
is  not  difficult.  A  wooden  base  8^" 
long,  7"  wide  and  %"  thick  should  first 
be  procured.  It  is  indicated  by  B  in  Fig. 
i.  Two  uprights  or  standards,  A,  made 
of  wood  of  rubber,  should  have  the  fol- 
lowing dimensions :  24"  thick,  4"  high 
and  a  width  tapering  from  3"  at  the 
bottom  to  2"  at  the  top.  Three  inches 
from  the  lower  end  of  each  standard,  a 
y%"  hole  should  be  drilled  to  allow  the 
shaft  S  to  project  through.  Two  bear- 
ings, C,  Fig.  3,  should  be  made  from 
3/i6"x9/i6"  brass  strip.  These  should 
be  fastened  to  the  standards  by  means  of 
two  24"  round  headed  wood  screws,  the 
y\"  hole  in  C  being  in  alignment  with 
the  Y%'  hole  in  A,  as  shown  in  the  dia- 
grams. 

The  shaft,  5",  shown  in  Fig.  3,  should 
be  made  from  a  y%'  steel  or  brass  rod, 
8"  long,  the  ends  of  which  are  turned 
down  in  a  lathe  to  a  diameter  of  %".  At 
one  end,  the  length  of  the  turned  portion 
should  be  2^4",  and  at  the  other  end, 
l/2".  The  rod  adjacent  to  the  turned 
parts  should  be  threaded  for  y2"  to  fit  a 
y%"  hexagonal  nut. 


The  ends  M,  of  the  mirror  frame, 
should  be  made  from  mahogany  or  white 
pine  according  to  the  dimensions  given 
in  Fig.  3.  In  the  exact  center  of  each 
square  a  fy"  hole  should  be  bored.  These 
pieces  must  be  made  carefully,  otherwise 
the  revolutions  will  not  be  uniform.  Two 
square  pieces,  4"  on  a  side,  indicated  by 
T  in  the  drawing,  should  be  cut  from 
the  same  kind  of  wood  being  used  in 
the  squares,  M.  They  are  intended  to 
hold  the  squares,  M,  together.  They 
should  be  fastened  with  i"  flat  head 
wood  screws  to  the  edges  of  M.  The 
screw  heads  should  be  countersunk.  This 
will  result  in  the  ends  of  the  mirror 
frame  being  4"  square,  while  before  they 
measured  only  3^"x4".  In  fact,  the 
frame  will  take  on  the  appearance  of  a 
cube  with  two  open  faces  4"  square. 
Eight  pieces  of  brass  or  aluminum  1/32" 
thick  should  be  cut  and  bent  to  conform 
with  the  dimensions  of  D,  in  Fig.  3 
3/16"  holes  should  be  drilled  as  shown  in 
the  drawing. 

Four  pieces  of  glass  mirror,  4"  x  4"-f-cT 
(the  value  of  d  being  the  thickness  of  the 
glass),  should  be  obtained  from  an  art 
store.  The  value  of  d  may  vary  between 
y*"  and  3/32",  but  not  beyond  those  lim- 
its. The  mirrors  should  be  held  to  the 
cubical  frame  by  angle  pieces  D,  which 
are  fastened  to  the  ends  M  by  y2"  round 
head  brass  screws.  This  is  shown  in 
Figs,  i  and  2.  The  mirrors  should  be 
fastened  to  the  frame  in  such  a  way  that 
the  longitudinal  edge  of  each  one  screens 
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the  remaining  edge  of  the  consecutive 
one.  This  will  be  clearly  understood  if 
the  drawing  Z  of  Fig.  3  is  consulted. 

The  metal  and  wooden  parts  of  the 
mirror,  as  well  as  the  base  and  standards, 
should  be  given  several  coats  of  black 
shellac. 

To  assemble,  the  shaft  5  should  be 
passed  through  the  ^"  holes  in  the  ends, 
M,  and  a  y%'  iron  washer  slipped  over 


In  conjunction  with  an  alternating  cur- 
rent oscillograph,  the  motor  must  be  of 
the  synchronous  type,  so  that  synchro- 
nism is  obtained  with  the  mirror.  This 
condition  can  be  arrived  at  by  mounting 
the  motor  and  the  mirror  with  shafts  in 
alignment  and  nearly  touching.  If  the 
shafts  are  of  the  same  diameter,  a  short 
piece  of  rubber  tube  should  be  forced  on 
each  end,  as  shown  by  H  in  Fig.  3.  V 


,6  J 


each  end  after  the  hexagonal  nuts,  N, 
are  in  place.  A  pulley,  P,  about  i1/?" 
in  diameter  with  a  bore  of  i%"  should  be 
placed  on  the  end  of  the  shaft  and  fixed 
by  means  of  a  small  set-screw. 

Before  mounting  the  mirror  on  the 
base  it  should  be  balanced  by  placing  the 
two  ends  of  the  shaft  on  two  horizontal 
knife  edges.  If  the  box  is  ill-balanced, 
several  3/16"  holes  should  be  drilled  in 
the  ends,  M,  and  filled  with  lead.  An 
accurate  balance,  however,  is  not  essen- 
tial unless  the  mirror  is  to  be  revolved 
at  a  high  speed. 

The  mirror  should  be  mounted  on  the 
base  by  means  of  the  two  standards,  A. 
End  play  of  the  shaft  can  be  eliminated 
by  adjusting  the  washers,  W. 

When  the  mirror  is  employed  in  con- 
nection with  manometric  flame  experi- 
ments, the  shaft  should  be  vertical.  An 
electric  motor  provides  the  steadiest 
power,  and  its  speed  can  be  easily  made 
variable. 


represents  the  motor  shaft,  X  the  mirror 
shaft,  and  R  the  tubing.  If  the  shafts 
are  not  of  the  same  diameter,  the  tubing 
must  be  large  enough  to  fit  the  larger 
one.  Rubber  tape  should  be  wrapped 
around  the  smaller  shaft  until  a  diameter 
equal  to  the  larger  one  is  obtained. 


To  Soften  Paper  for  Tubes 

Paper  or  cardboard  tubes  for  use  in 
loose  couplers,  etc.,  can  be  made  if  the 
cardboard  is  first  softened.  Two  good 
ways  to  soften  stiff  cardboard  are,  first, 
draw  the  board  across  a  broom  handle 
which  is  nailed  to  the  end  of  a  work 
bench,  so  that  a  couple  of  feet  project 
out ;  second,  dip  the  pasteboard  in  warm 
water  until  the  proper  consistency  is  ob- 
tained. 

Contributed  by 

CHARLES  REYNOLDS. 
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A  Still  for  the  Chemist's  Laboratory 

Accurate  chemistry  demands  pure  ma- 
terials, and  considering  the  quantities  in 
which  water  is  used,  an  abundant  supply 
of  chemically  pure  water  is  indispensable. 
Distilled  water  is  the  purest  obtainable, 
and  a  still  of  some  sort  should  form  part 
of  the  equipment  of  every  well-fitted 
laboratory.  In  the  accompanying  draw- 
ing a  distilling  equipment  is  shown  which 
can  be  constructed  quite  easily  and 
cheaply. 

A  section  of  galvanized  spouting,  18" 
long  and  2^2"  in  diameter,  should  be  pro- 
cured. Both  ends  of  this  tube  should  be 
closed  with  wooden  stoppers,  B  and  C, 
2"  thick.  Through  the  centre  of  both 
stoppers,  holes  should  be  bored  to  admit 
the  passage,  snugly,  of  %"  iron  pipe. 
The  iron  pipe,  D,  28"  in  length,  should 
be  passed  through  the  stoppers  so  that 
the  ends  of  tube  A  are  equally  distant 
from  the  ends  of  the  smaller  one.  A  %" 
hole  should  be  bored  y2"  in  from  either 
end  of  A,  and  over  them  soldered  \y2" 
sections  of  %"  tube,  E  and  F  for  the  cold 
water  circulation. 

The  condenser  should  be  fastened  in 
an  upright  position  by  iron  bands,  TT, 
similar  to  K,  to  a  strong  board.  Hydrant 
water  should  be  passed  from  the  faucet, 
S,  through  the  rubber  hose,  G,  into  A. 
When  the  tube  is  filled,  water  escapes  at 
F  by  way  of  H  to  the  sink. 

A  large  bunsen  burner,  /,  should  be 


placed  under  a  gallon  tank,  /,  from  which 
a  spigot  leads.  A  rubber  tube,  L,  should 
be  used  to  connect  this  spigot  to  pipe  D. 

When  the  undistilled  water  in  the  tank 
is  heated,  steam  arises,  which  passes 
through  the  tube  L  into  tube  D.  The 
running  water  in  the  outer  jacket  cools 
and  condenses  the  steam  into  water 
which  drips  down  into  the  receptacle  M. 
For  very  accurate  results,  such,  for  in- 
stance, as  are  desired  in  quantitative 
analyses,  the  water  should  be  distilled 
several  times. 

Contributed  by        WM.  WARTHEN. 


Unique  Distance-Marking  Gauge 

For  gauging  lines  on  a  plane  surface, 
the  ordinary  marking  gauge  answers  very 
well,  but  if  the  necessity  arises  to  gauge 
a  line  parallel  to  an  edge,  and  between 
the  gauging  line  and  the  gauging  point  a 
raised  portion  exists,  the  ordinary  gauge 
is  useless.  To  overcome  this  difficulty, 
the  distance  gauge  shown  in  the  accom- 
panying drawings  was  devised,  and  with 
it,  a  line  may  be  gauged  on  the  inside  of 
the  bottom  of  a  drawer,  parallel  to  any 
of  its  sides.  As  the  scriber  bar  is  round, 
it  can  be  swung  in  either  direction  and 
clamped,  so  that  points  can  be  reached 
that  would  be  impossible  by  any  other 
method. 

The  stock  should  be  made  of  hard 
wood,  bored  to  receive  the  scriber  bar. 
The  scriber  bar  should  be  l/2"  in  diame- 
ter and  twelve  inches  in  length.  The 
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clamping  device  should  be  made  of  hard 
wood,  y%'  wide,  %"  thick  and  2^"  in 
length.  It  should  be  wedge  shaped,  with 
a  projection  on  the  small  end  which  al- 
lows the  clamping  pin  to  be  inserted 
when  the  scriber  bar  is  removed,  but 
when  the  scriber  bar  is  inserted,  the  pin 
is  held  in  place. 

The  scriber  can  be  made  from  a  dis- 
carded round  file,  and  is  held  in  place 
in  the  same  manner  as  in  the  ordinary 
marking  gauge. 

The  main  advantage  of  this  type  of 
distance  gauge,  or  "Monkey  Gauge,"  as 
it  is  called,  is  that  it  may  be  adjusted  to 
any  distance  by  using  only  one  hand, 
thereby  allowing  the  other  hand  to  be 
free. 

Contributed  by 

F.  B.  FALKNER. 


A  Gas  Drier  for  Chemistry 

Experiments    in    chemistry    often    re- 
quire some  form  of  apparatus  which  will 


Quicklime 


dry  gases.  Ordinary  drying  "set  ups" 
are  often  dangerous,  due  to  the  genera- 
tion of  an  explosive  gas,  and  to  obviate 
the  possibility  of  an  explosion  a  some- 
what more  complicated  drier  than  is  ordi- 
narily used,  should  be  employed.  The 
outlet  tube  from  the  gas  generator  should 
be  attached  to  a  bent  glass  tube,  marked 
"inlet"  in  the  drawing,  which  leads  into 
a  bottle  of  water.  From  the  wash  bottle, 
another  tube  should  lead  to  a  U-tube  into 
which  is  packed  quicklime  with  a  small 
tuft  of  wool  placed  at  either  end.  From 
the  U-tube  the  gas  passes  into  a  bottle 
filled  with  sulphuric  acid.  This  arrange- 
ment results  in  clean,  dry  gas  with  no 
possibilities  of  an  explosion. 
Contributed  by 

W.  S.  ZEHRUNG. 


Cutting  Tops  from  Bottles 

The  top  of  a  bottle  or  fruit  jar  can  be 
cut  off  very  easily  by  wrapping  a  strip 
of  moistened 
asbestos  just 
below  the  sec- 
tion to  be  re- 
moved, hold- 
ing it  over  the 
flame  of  an 
alcohol  lamp 
and  rotating 
it  constantly. 
When  the 
glass  has  be- 
come quite 
hot,  the  bottle  should  be  plunged  into  the 
water,  neck  down,  and  the  glass  will  split 
off  evenly  near  the  line  of  the  wet 
asbestos. 


Contributed  by 


C.  H.  PATTERSON. 


An  Interesting  Experiment  in    Mag- 
netism. 

The  action  of  this  motor  depends  alto- 
gether upon  the  heat  rendering  the  iron 
of  the  rotor  non-magnetic,  and  the  at- 
tractive force  of  the  magnet  for  the  cool- 
est part  of  the  rotor.  Inasmuch  as  the 
torque  is  small,  the  friction  must  be  very 
slight,  and  for  that  reason  the  rotor 
should  be  of  small  size — not  over  about 
three  inches  in  diameter — as  light  as  pos- 
sible, trued  and  well  balanced. 

The  rotor  may  be  made  by  using  a 
cork  for  the  hub,  in  the  center  of  which 
is  a  bearing,  made  by  drilling  a  small 
hole  into  the  end  of  a  piece  of  hard  non- 
magnetic met- 
al, such  as 
brass.  The 
hole  in  the 
bearing  fits 
over  the  end 
of  a  needle, 
which  may  be 
supported  as 
shown  in  the  accompanyiny  drawing. 

The  spokes  must  be  made  from  some 
non-magnetic  metal,  and  they  should  be 
of  as  small  a  size  as  will  rigidly  support 
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the  rim,  so  as  to  conserve  as  much  heat 
as  possible  on  the  rim.  Copper,  brass 
or  aluminum  may  be  used.  They  should 
be  held  in  place  by  sharpening  one  end  of 
each  and  pushing  it  well  into  the  cork. 
The  other  ends  should  be  bent  into  a 
small  hook  to  hold  the  rim  securely  in 
place. 

The  rim  of  the  rotor  is  made  from 
soft  iron  wire,  not  larger  than  No.  24, 
and  for  good  results  should  be  as  nearly 
perfectly  round  as  possible.  The  ends 
may  be  secured  by  filing  the  inside  of  one 
of  the  hooks  flat  and  then  squaring  the 
ends  of  the  rim,  and  "butt  ending"  them 
in  this  hook,  or  they  may  be  welded  elec- 
trically. 

The  magnet  is  so  placed  that  one  of  its 
poles  acts  upon  that  point  of  the  rim  di- 
rectly over  the  flame  shown  in  the  figure. 
Any  non-sooting  flame  may  be  used.  An 


alcohol  lamp  is  excellent  and  should  be 
so  placed  that  the  rim  is  in  its  hottest 
part  near  the  point  of  the  flame. 

Upon  the  action  of  the  rim  heated  by 
the  flame  reaching  a  bright  red  heat,  it 
is  rendered  non-magnetic,  and  another 
part  of  the  rim  is  drawn  into  the  flame, 
to  be  heated. 

A  little  experimenting  may  be  neces- 
sary in  order  to  determine  the  exact  posi- 
tion of  the  magnet  at  which  the  best  re- 
sults are  obtained. 

The  fact  that  the  iron  becomes  non- 
magnetic under  the  action  of  heat  is  pos- 
sibly caused  by  the  heat  accelerating  the 
molecular  motion  within  the  iron  and 
thus  not  only  destroying  the  induced 
magnetic  force,  but  rendering  that  part 
of  the  rim  non-magnetic. 

Contributed  by 

CHAS.  E.  MULLIN. 


A  SIMPLE  WATER  MOTOR 

By  Ray  F.  Kuns 


There  are  many  uses  to  which  a  good 
water  wheel  may  be  put,  among  them 
the  operating  of  dynamos,  washing  ma- 
chines, emery  grinders,  jig  saws,  small 
lathes  and  other  light  machinery.  It  is 
a  cheap  and  reliable  form  of  power. 
The  ingenious  worker  will  find  much 
pleasure  in  the  construction  of  this  mo- 
tor as  well  as  in  its  use. 

CASE:  The  box  or  case  is  made  up 
from  any  wood  which  may  be  at  hand, 
the  kind  does  not  matter  particularly. 
Needless  to  say  the  joints  should  be 
closefitting.  The  used  water  is  allowed 
to  escape  by  falling  into  the  sink  through 
the  bottom,  which  is  left  entirely  open 
for  this  purpose.  In  case  it  is  desired 
to  use  the  motor  where  there  is  no  sink 
or  waste  pipe,  the  sides  of  the  case  should 
be  left  as  long  as  the  legs  and  the  bot- 
tom closed  tightly ;  a  drain  pipe  being  at- 
tached to  take  away  the  water. 

Either  screws  or  nails  are  used  in  as- 
sembling the  case.  Leaky  joints,  if  en- 
countered, may  be  remedied  by  tacking 


strips  of  tin  over  them.  Paint  inside  as 
well  as  out. 

WHEEL:  This  is  made  from  a  piece 
of  %"  lumber.  If  a  lathe  is  available 
turn  up  the  wheel  on  it,  otherwise  lay 
off  with  dividers  and  work  to  line. 

To  prevent  the  wood  wheel  from 
warping,  the  sides  are.  covered  with  discs 
of  tin  which  are  soldered  to  a  strip  of 
the  same  metal  covering  the  edge.  This 
excludes  all  moisture  from  the  wood  as 
well  as  materially  strengthening  the 
wheel. 

Drill  the  hole  through  the  center  of 
the  wheel  with  the  5/16"  bit,  being  care- 
ful to  have  the  work  exact. 

SHAFT:  Cold  rolled  steel  is  best  for 
this  part,  but  in  case  it  is  not  available, 
brass  or  iron  rod  may  be  used.  Place 
the  shaft  in  the  wheel  and  solder  secure- 
ly in  place.  The  shaft  should  be  Ion:; 
enough  for  a  pulley  on  each  side  of  the 
case. 

PADDLES  :  These  are  best  made  from 
heavy  tin,  as  it  is  easily  soldered.  Note 
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layout  on  drawing.  Cut  and  bend  these 
to  shape  after  which  they  may  be  tacked 
in  position  on  the  wheel  with  small  brads. 
When  all  are  in  position,  solder  the 
edges. 

BEARINGS  :  Tack  a  piece  of  tin  2" 
square  over  the  center  of  each  side  of 
the  case.  Drill  a  7/16"  hole  in  the  cen- 
ter of  each  of  these  pieces  and  on 
through  the  side  of  the  case.  Enlarge 
the  inside  ends  of  these  holes  until  they 
are  at  least  ^2"  in  diameter  and  come 
back  almost  to  the  tin.  This  is  to  pre- 
vent the  bearings  binding  in  case  the 
sides  of  the  case  warp. 

A  piece  of  7/16"  brass  tubing  of  No. 
1 6  gauge  and  i%"  long  is  now  placed  in 
each  side  of  the  case.  The  inside  di- 
ameter of  this  tubing  will  be  found  very 
near  5/16".  If  it  is  a  little  tight  for  the 
shaft,  first  drive  it  on  with  a  hammer 
and  then  lay  on  the  anvil  and  pound  it 
as  it  is  turned.  This  will  soon  stretch 
the  brass  tubing  sufficiently. 

Assemble  case  temporarily,  seeing  that 
the  wheel  is  in  the  center  of  it  when  the 
bearings  are  soldered  to  the  tin.  Drill 
oil  holes  when  the  case  is  taken  apart 
for  further  work. 

NOZZLES  :  To  increase  the  power  of 
the  motor  four  nozzles  are  used  instead 


of  one.  First  bend  up  a  piece  of  gas 
pipe  as  suggested  in  the  drawing,  after 
which  the  holes  for  the  nozzles  are  laid 
off  and  drilled  with  the  Y^"  bit.  If  no 
drill  is  at  hand,  these  holes  may  be  filed 
to  size. 

Next  lay  out  the  tin  for  the  nozzles 
and  cut  on  the  dotted  line.  Bend  these 
to  shape,  soldering  them  at  the  joint. 
When  the  nozzles  are  finished  they  may 
be  soldered  over  the  holes  in  the  gas 
pipe.  The  opening  in  the  end  of  the 
nozzle  should  be  just  %".  File  the  pipe 
clean  and  tin  it  before  attempting  to 
solder  on  the  nozzles. 

Place  the  pipe  in  the  case  around  the 
wheel,  making  sure  that  the  paddles  just 
clear  each  nozzle.  Wire  it  in  position 
at  the  top  and  back  to  hold  it  securely. 

FAUCET  CONNECTION:  Wire  a  short 
piece  of  ^>"  hose  on  the  open  end  of  the 
gas  pipe.  Secure  the  other  end  of  the 
hose  to  the  faucet  by  means  of  a  screw 
connection,  the  two  parts  of  which  may 
be  secured  at  the  hardware  store.  If 
the  faucet  already  has  a  threaded  end, 
the  inside  part  of  the  connection  will 
be  unnecessary,  but  if  the  faucet  has  a 
plain  opening  this  part  may  be  soldered 
to  it. 

When  the  wheel  is  working  well  the 
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pulley  may  be  fastened  in  place  and 
turned  true  while  the  motor  is  running. 
This  is  a  very  simple  operation.  A  rest 
is  provided  for  the  chisel,  just  as  in 
lathe  work,  and  in  a  little  while  the  pul- 
ley can  be  finished  up  neat  and  true, 
either  with  a  flat,  crowned  or  grooved 
face.  The  pulley  should  be  made  from 
wood  or  babbitt  metal  and  of  a  size  to  suit 


the  individual  requirements  of  the  builder. 
BELTS:  Round  belts  may  often  be 
secured  from  old  sewing  machines  or 
made  by  drawing  a  square  strip  of 
leather  through  a  leather  punch  or  drill 
hole.  Flat  belts  can  be  made  from  bi- 
cycle tape  by  winding  several  layers  of 
it  around  the  pulleys,  thus  having  the 
belt  endless. 


Steam  Separator  from  Pipe  Fittings 

The  object  of  a  steam  separator  is  to 
remove  the  condensed  steam  or  water 
from  the  pipe  line  and  to  permit  the  live 
steam  to  pass  on  unimpeded.  In  the 


to  outlet  K  leaving  all  water  to  drop  to 
the  bottom  of  separator  to  be  drained 
through  the  valve. 

The  use  of  a  separator  of  this  kind  in 
connection   with   a   steam   radiator   will 


drawing  is  shown  the  details  of  a  very 
practical  steam  separator  which  can  be 
made  at  little  cost  from  standard  pipe 
fittings. 

Pipe  A  is  the  main  line  pipe  leading 
to  the  device  and  threaded  into  the  flange 
B  which  is  in  turn  bolted  to  the  end  of  a 
tee  E  but  separated  from  the  tee  by  a 
second  flange  of  similar  size  C  carrying 
an  extension  of  the  main  line  pipe  A. 
The  extension-  is  lettered  D.  The 
tee  E  must  be  large  enough  to  ac- 
commodate the  area  of  the  pipe  D  fig- 
ured from  the  outside  plus  the  area  of 
the  main  line  or  a  little  larger.  The  side 
outlet  is  to  be  of  the  same  size  as  the 
main  steam  line.  .The  pipe  and  flange 
F  and  G  are  to  be  of  the  same  size  as 
the  tee.  The  cap  H  is  to  be  fitted  with 
a  drip  valve  /. 

The  steam  enters  through  pipe  D  and 
after  leaving  this  pipe  it  turns  upward 


prevent  the  annoying  rattle  and  bang  of 
the  "water  hammer"  by  preventing  water 
from  entering  the  radiator. 
Contributed  by 

HARRY  A.  SCHREIBER. 


Printing    Attachment     for     Drawing 
Boards 

For  the  amateur  draughtsman  to 
whom  hand  printing  is  still  a  difficult  art, 
a  printing  attachment  for  his  drawing 
board  will  be  of  considerable  help. 
Clamps  should  be  made  of  yellow  pine 
strips  i"x2"  of  a  length  sufficient  to 
outreach  the  length  of  the  drawing  board 
by  about  i".  They  should  be  held  to- 
gether by  *4"  bolts  of  suitable  length,  fit- 
ted with  wing  nuts  for  quick  adjustment. 
A  blanket  of  light  felt  should  be  placed 
upon  the  board  to  compensate  for  any  ir- 


THE    WORLD'S   ADVANCE                                     655 

T\                  *                  f* 

10/3  ± 

-j 

Bottom 

mon-spming   riux  .Doi/ue 
If    a    wad    of    cotton    batting,    large 

„        -  —  —-  ^rr  -*~  •      -=-  - 

il 

1  = 

X  X  1 

1  f          f      * 

;j 

• 

S 

enough  to  absorb  the  liquid,  is  placed  in 
a  soldering  flux  bottle,  the  constant  dan- 

1; 

/  x  Xx 

- 

ger  of  the  bottle  tipping  and  spilling  out 

\i 

ix  x  -^  X 

'( 

its  contents  is  easily  prevented.    The  flux 

\\: 

A^      X        X     1 

=  1 

should  be  applied  to  the  joint  with  a 

\\ 

|v  : 

4   _  _  -fl 

1 

small  brush.     Plenty  of  liquid  is  taken 

\ 

up  by  the  brush  from  the  soaked  batting. 

Clomps 

^ 

Contributed  by 

-*  ggB- 

J.  G.  LUNDHOLM. 

regularities  that  may  be  present,  and  to 
prevent  the  breakage  of  the  sheet  of  glass 
that  is  used. 
Contributed  by 

V.  A.  BLOXHOLM. 

To  Remove  Insulator  Pins 
The  experienced  lineman  knows  the 
difficulty  of  removing  insulator  pins  that 
have  become  useless  either  by  being 
burned  off  or  by  the  thread  having  be- 
come worn  down  to  a  point  where  it 
will  no  longer  hold  the  insulator.  The 
conventional  method  of  hammering  the 
old  pin  out  frequently  results  in  damage 
to  the  other  insulators  on  the  cross  arm. 
In  the  illustration  is  shown  a  simple 
but  very  effective  little  tool  to  assist  in 
the  removal  of  such  pins.  The  construc- 
tion is  shown  clearly  in  the  drawing  and 
the  reader  will  note  that  the  device  con- 
sists merely  of  a  U-shaped  band  with  a 
pivoted  yoke  carrying  a  long  screw  with 
a  substantial  handle  on  its  end.  The 
U  piece  is  slipped  over  the  pin  and  cross 
arm  as  shown,  the  yoke  secured  and  the 
handle  turned  so  that  the  screw  forces 
the  pin  up  and  out  of  the  cross  arm. 
Contributed  by 

F.  W.  M. 


Collapsible  Garage  Door 

Small  garages  do  not  afford  enough 
space,  ordinarily,  for  sliding  doors  or 
even  swinging  doors  of  the  usual  type. 
By  the  use  of  a  folding  or  collapsible 
door,  which  swings  and  folds  up  out  of 
the  way  in  the  corner,  the  difficulty  can 


'Hinge  outside 
Op&ning.  8  feef 


be  gotten  around  nicely.  The  first  sec- 
tions should  be  hinged  to  the  door  jamb, 
and  the  second  hinged  to  the  outer  edges 
of  these. 

Contributed  by 

MERT.  MARSILLIOT. 


Black  Ink 

Two  and  four-tenths  grams  of  log- 
wood extract  should  be  mixed  with  one 
hundred  cubic  centimeters  of  distilled 
water.  Heat  should  be  applied  until  the 
substance  is  dissolved.  After  it  is  cooled, 
potassium  chromate  should  be  added 
until  the  desired  shade  is  obtained.  Too 
small  an  amount  results  in  a  purplish 
blue,  while  too  much  causes  a  dead  black. 
From  2  to  3  c.  c.  are  usually  sufficient. 
A  little  gum  arabic  or  gelatine  may  be 
dissolved  in  the  solution  to  give  it  "body." 
If  this  is  done  the  solution  should  be 
filtered  through  silk. 

Contributed  by 

W.  S.  ZEHRUNG. 
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Adjustable  Handle  for  Brace 

The  illustration  shows  a  bit  brace 
made  with  an  adjustable  handle  so  ar- 
ranged that  the  length  of  handle,  or  in 
other  words  the  leverage,  can  be  changed 
to  suit  the  conditions  of  the  work  at 


hand.     This  tool  will  be  found  exceed- 
ingly useful  to  the  building  trade. 

While  the  illustration  shows  the  brace 
as  made  with  a  special  casting  or  forg- 
ing, the  ordinary  brace  could  easily  be 
altered  through  the  exercise  of  a  little 
ingenuity  to  combine  the  advantages  of 
that  shown  in  the  drawing.  The  section 
of  the  handle  frame  inserted  into  the 
sockets  should,  of  course,  be  square  in 
order  that  the  brace  may  be  firm  when 


Contributed  by 


WM.  J.  ALBIN. 


How  To  Cement  Glass 
Two   good    formulae   for   cements   to 
mend  glass  are  given  below : 

Pulverized  glass 10  parts 

Powdered  fluorspar 20  parts 

Soluble  silicate  of  soda 60  parts 

Both  glass  and  fluorspar  must  be  in  the 
finest  powder.  The  mixture  should  be 
made  by  quick  stirring  and  must  be  used 
at  once. 

For  mending  valuable  articles  in  glass : 
A  strong  solution  of  gelatine  to  which 
is  added  for  every  five  parts  of  gelatine 
one  part  of  acid  chromate  of  lime  in 
solution.  This  mixture  becomes  insoluble 
in  water  under  the  action  of  light.  The 
surfaces  to  be  cemented  should  be  cov- 


ered as  evenly  as  possible  with  this 
liquid,  pressed  firmly  together,  tied  with 
string  or  cord  and  the  glass  exposed  to 
sunlight  for  several  hours.  Boiling  water 
has  no  effect  on  this  cement  and  the 
fracture  can  scarcely  be  recognized. 
Contributed  by 

HARRY  C.  BOYER. 


Frosted  Glass 

Glass  can  be  treated  chemically  so  that 
it  will  have  the  same  appearance  and  do 
the  same  work  as  ground  glass.  Ninety 
grains  of  gum  sardarac  and  twenty 
grains  of  gum  mastic  should  be  dis- 
solved in-  two  ounces  of  ether.  One 
ounce  of  benzole  should  be  added  after- 
wards. It  is  essential  that  the  benzole 
be  quite  fresh.  The  solution  should  be 
poured  quickly  and  evenly  over  the  sur- 
face to  be  frosted. 

Contributed  by 

GEO.  W.  GREENE. 


A  Private  Telephone  Line 

By  the  use  of  a  double-pole  double- 
throw  knife  switch,  the  complicated  cir- 
cuits of  the  usual  private  telephone  line 
are  eliminated.  As  indicated  in  the  dia- 
gram of  connections,  A  is  the  telephone, 
B  is  a  call  bell,  C  is  a  D.  P.  D.  T.  switch, 
D  is  the  party  line  of  the  local  telephone 
company,  E  is  the  private  line  and  H  is 


the  ground  wire.  When  the  switch  is 
thrown  to  the  right,  the  telephone  is  con- 
nected in  the  party  line  circuit,  and  the 
extra  bell  of  the  party  line  will  ring.  Re- 
versing the  switch  throws  the  telephone 
on  the  private  line,  and  the  party  line 
bell  is  also  connected  to  ring. 
Contributed  by 

C.  L.  CHRISSINGER. 
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Scientists  have  proved  by  experiments 
that  sewage  will  become  purified  and 
rendered  entirely  harmless  if  allowed  to 
remain  in  a  tank  where  a  certain  sort  of 
"friendly  bacteria"  eat  up  or  destroy  all 
poisonous  matter.  Indeed,  this  method 
is  employed  on  an  extensive  scale  in  the 
sewage  disposal  plants  of  large  cities. 

As  an  adjunct  to  the  water  supply  sys- 
tems which  many  farmers  and  owners  of 
summer  homes  are  now  installing,  it  is 
desirable  that  some  form  of  sewage  dis- 
posal be  installed  also. 

A  cheap  yet  effective  "septic  tank"  or 
receptacle  is  shown  in  the  diagram.  The 
receptacle  may  be  located  at  any  conven- 
ient point,  but  not  beside  an  open  well. 
The  inlet  pipe  should  be  three  to  four 
inches  in  diameter,  laid  below  the  freezing 
line.  The  walls  of  the  tank  should  be  of 
concrete  four  to  five  inches  in  thickness, 
and  one,  two  or  three  compartments  may 
be  provided.  The  depth  below  the  inlet 
pipe  should  be  five  to  ten  feet,  and  the 
first  compartment  large  enough  to  con- 
tain 24  hours'  accumulation  of  sewage. 

One  compartment  is  sufficient  for  or- 
dinary family  use,  but  two  are  better  as 
the  bacteria  have  more  chance  to  con- 
sume the  solid  matter  and  purify  the 
liquids  before 'they  leave  the  tanks. 


Three  compartments  should  be  con- 
structed for  hotels,  country  clubs,  etc., 
and  where  only  one  or  two  are  used  the 
outlets  should  be  put  in  as  shown.  The 
outlet  may  be  conducted  to  a  low  point 
or  may  be  carried  only  a  short  distance 


to  a  filter  bed.  A  pit  measuring  four  feet 
square  and  six  to  seven  feet  deep  filled 
with  gravel,  crushed  stone  or  cinders  will 
make  a  good  filter.  The  filter  bed  is  only 
necessary  where  the  ground  is  very 
heavy  black  soil  or  clay,  too  solid  to  allow 
the  liquids  to  escape.  Any  plumber  will 
understand  how  to  put  in  the  necessary 
traps  in  order  to  prevent  poisonous  gases 
from  entering  the  house  from  the  sewer 
pipes. 


To  Insulate  Small  Punchings 

Small  punchings  for  motor  armatures 
or  other  electrical  apparatus  can  be  in- 
sulated quickly  and  easily  by  dropping 
them  into  a  bottle  containing  shellac. 
They  should  be  stirred  thoroughly  so 
that  they  are  entirely  covered,  and  re- 
moved and  strung  on  a  thread  in  the 
open  air.  When  they  are  partly  dried, 
the  line  should  be  shaken  in  order  to  re- 
move the  surplus  liquid.  For  best  re- 
sults, the  shellac  should  have  the  con- 
sistency of  thin  oil. 

Contributed  by 

CLARENCE  H.  ANDERSON. 


Ingenious  Candlestick 

An  ingenious  substitute  for  the  untidy 
method  of  sticking  a 
burning  candle  to  a 
shelf  or  ledge  by  melted 
wax,  is  to  screw  the 
candle  into  a  heavy 
burr.  Such  an  impro- 
vised candlestick  pre- 
vents upsetting,  and 
the  candle  can  burn 
down  and  out  without 
danger  of  fire. 

Contributed  by 

J.  E.  LUNDSTROM. 
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Lifting  Machine  for  Locomotive 
Springs 

Although  a  machine  for  lifting  the 
springs  of  a  locomotive  in  place  will 
probably  not  fall  within  the  scope  of  in- 
terest of  most  of  our  readers,  the  idea 
in  itself  is  novel  and  original,  and  may 
suggest  applications  to  commoner  use. 

A  crane  or  air  hoist  is  attached  to  two 
hangers  which  are  placed  under  the 
spring.  They  terminate  at  the  upper  end 
in  a  triangle  of  iron  rod  or  steel,  at  the 
apex  of  which  is  attached  a  long  bar 
with  a  hook  at  the  other  end.  This  hook 


Removing  Stains  of  All  Sorts 

Almost  any  stain  can  be  removed  in 
some  way.  A  few  remedies  for  common 
stains  are  given  below. 

Acid  stains  may  be  removed  in  almost 
all  cases  by  ammonium  hydroxide,  com- 
monly known  as  household  ammonia.  An 
aqueous  solution  of  baking  soda  may  also 
be  used. 

As  for  analine  dyes,  an  aqueous  solu- 
tion of  sodium  sulphite  will  immediately 
remove  the  stains  of  most  analine  dyes 
from  the  hands. 

Ink  stains  and  iron  rust  may  be  re- 


fits in  a  ring  which  is  hung  upon  the 
crane    hook.      The    various    parts    are 
shown    in    detail    in    the   accompanying 
drawing. 
Contributed  by 

JOSEPH  K.  LONG. 


For  Fountain  Pen  Users 

If  the  threaded  piece  of  a  fountain 
pen  is  lightly  greased  with  vaseline,  the 
parts  will  unscrew  more  easily,  and  the 
ink  cannot  leak  out. 

Contributed  by 

GEORGE  W.  GREENE. 


moved  by  a  concentrated  solution  of  pyro 
phosphate  of  soda  or  oxalic  acid.  The 
latter  should  only  be  used  on  white  cloth. 

Mildew  can  be  taken  off  with  a  weak 
solution  of  chloride  of  lime  or  calcium 
oxychloride  and  exposure  to  sunlight. 

Silver  nitrate  and  chemical  ink  stains 
can  be  removed  by  using  a  solution  of 
bichloride  of  mercury.  This  substance  is 
very  poisonous  and  should  be  handled 
carefully.  In  the  case  of  fresh  stains  a 
weak  solution  of  potassium  cyanide  pro- 
duces good  results.  Like  the  other,  how- 
ever, it  is  a  dangerous  poison  and  should 
be  used  with  caution. 
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Paint  stains  may  be  taken  out  with  car- 
bon disulphide,  chloroform,  or  spirits  of 
turpentine.  Care  should  be  taken  that 
none  of  these  substances  is  brought  near 
an  open  flame. 

Tar  stains  can  be  removed  by  first 
applying  olive  oil  freely.  When  the  tar 
is  soft,  turpentine,  naphtha  and  benzine 
should  be  applied  successively.  Strong 
alcohol  will  usually  remove  these  stains 
as  well  as  those  of  beeswax,  resin,  and 
the  like. 

All  of  these  stain  removers  should  be 
applied  carefully  and  when  liquids  are 
used  a  blotter  should  be  handy  for  the 
purpose  of  absorbing  the  surplus  solu- 
tion. 

Contributed  by 

W.  S.  ZEHRUNG. 


Pipe  Vise 

The  illustration  offers  a  suggestion 
for  a  simple  attachment  in  the  form  of 
special  jaws  by  means  of  which  any 
bench  vise  may  be  adapted  to  take  pipe 
in  various  sizes.  The  attachment  may 
be  made  from  a  pair  of  iron  castings  or 
planed  up  from  pieces  of  steel.  When 
the  general  form  has  been  secured,  the 
two  sections  are  gripped  together  in  a 
pair  of  clamps  and  the  holes  which  are 


to  form  the  jaws 
are  drilled  through 
at  the  dividing  line. 
The  pieces  are  then 


lessens  the  number  of  sets  required,  but 
it  prevents  the  firm  grip  obtainable  with 
but  one  hole  placed  in  the  center  of  the 
attachment. 
Contributed  by 

FRANK  HARAZIM. 


A  Multiple  Electric  Gas  Lighter 

Lighting  the  bunsen  burners  along  a 
laboratory  table  by  electricity  saves  both 
time  and  matches,  and  the  cost  is  com- 


Gas  pipe 


paratively  low.  A  small  inductance  coil 
of  the  "make-and-break"  type  and  a  set 
of  either  wet  or  dry  batteries  are  re- 
quired. The  coil  consists  of  an  iron  ring 
4"  or  5"  in  diameter  around  which  is 
wrapped  500  turns  of  No.  25  D.  C.  C. 
magnet  wire.  From  the  batteries,  B,  one 
wire,  AE,  should  be  run.  The  gas  pipe, 
D,  will  suffice  for  the  return  circuit. 
Short  wires  should  be  connected  from 
CD  and  AE  and  lead  above  the  gas  jet. 
Switches,  S,  should  be  inserted  to  pre- 
'vent  short  circuits. 
Contributed  by 

HIRAM  W.  EDWARDS. 


Dictionary  Holder 

A  dictionary  holder  that  requires  no 
springs  and  can  be  made  of  odds  and 
ends  about  the  workshop  is  shown  in  the 
accompanying  drawings.  The  dimen- 
sions given  are  for  a  dictionary  of  the 
standard  size,  4^"x8"xii".  If  a  dic- 
tionary thicker  than  4^"  is  used,  it  will 
be  necessary  to  place  the  hinged  support- 
ing pieces  farther  apart  than  shown  in 
the  drawings. 

Slots  should  be  cut  in  the  boards  which 


separated  and  the  teeth  of  the  jaws  may  are  to  cover  the  sides  of  the  dictionary, 
be  filed  in  the  faces.  The  scheme  of  and  bands  or  tapes,  E,  for  supporting  the 
having  two  holes  in  each  pair  of  jaws  book  should  be  passed  through  the  slots 
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and  sewn  together  so  that  they  will  hang         As  shown  in  the  end  view,  the  odd- 
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hinged  pieces  BB,  so  that  when  the  book 
casing  is  open,  it  will  rest  in  a  sloping 
position  on  the  pieces  AA,  as  indicated 
by  the  dotted  lines.  It  should  be  noted 
that  the  small  pieces  CC,  are  of  a  thick- 
ness equal  to  that  of  the  folded  hinges 
and  nailed  or  glued  across  the  ends  of 
pieces  marked  DD. 

A  bolt,  l/t"  in  diameter  and  of  suffi- 
cient length  that  8>^"  remain  after  the 
head  and  square  shoulder  are  cut  off, 
should  be  obtained.  The  sharp  edges 
made  by  cutting  the  bolt  should  be  round- 
ed off  with  a  file.  At  the  point  at  which 
the  thread  ends,  the  bolt  should  be  bent 
at  an  angle  in  order  that  the  book-casing 
will  be  supported  in  a  sloping  position 
as  shown  in  the  side  elevation.  Two 
nuts  and  two  washers  are  required.  The 
bolt  should  be  held  in  a  vise,  and  the  first 
or  lower  nut  screwed  tight  at  the  end  of 
the  thread.  The  lower  end  of  the  bolt 
enters  and  turns  in  a  hole  in  a  small  cir- 
cular piece  nailed  to  the  lower  8>4"  plate. 

An  iron  collar  having  a  set-screw  is 
fitted  to  the  bolt  beneath  the  5"  top  plate 
of  the  tripod.  This  arrangement  is  not 
necessary,  however,  if  care  is  taken  in 
lifting  the  book-holder  by  grasping  the 
tripod  rather  than  the  book-casing. 

An  ornamental  button  may  be  turned 
to  cover  the  upper  nut  of  the  bolt,  if  de- 
sired. 

Contributed  by 

C.  H.  PATTERSON. 


A  Vest  Pocket  Pipe  Wrench 

Mechanics  do  not  ordinarily  have  suf- 
ficient call  for  a  pipe  wrench  to  require 
one  as  a  part  of  their  regular  kit;  yet, 
occasionally,  a  demand  is  made  in  the 
form  of  a  pipe  that  must  be  tightened,  or 
a  stubbon  rod  that  cannot  be  turned,  by 
the  ordinary  monkey  wrench.  A  supple- 
ment for  a  monkey  wrench  which  will 
serve  it  for  tightening  pipes  and  rods  is 
shown  in  the  accompanying  illustration. 
It  consists  of  a  small  bar  of  steel  \Y*' 
long,  24"  wide  and  ft"  thick.  The  back 
should  be  curved  so  that  it  will  be  self- 
adjusting.  The  face,  which  is  straight, 
should  be  cut  with  saw  tooth  notches 
across  the  entire  width,  and  hardened. 

To  use  the  improvised  pipe  wrench  the 


notched  piece  should  be  inserted  in  the 
monkey  wrench  between  the  jaws,  not 
quite  touching  the  shank.  The  wrench 
should  be  opened  far  enough  to  admit  the 
pipe  which 
rests  opposite 
the  "hump"  on 
the  attachment. 
Turning  the 
wrench  in  the 
direction  of  the 
arrow  will 
cause  the  pipe 
to  roll  in 
toward  the 
shank  and  al- 
low the  teeth 
to  gain  a  se- 
cure hold.  This 
a  r  rangement 
will  tighten  a 
right  -  hand 
thread,  while 
the  same  pipe  can  be  loosened  by  placing 
the  attachment  on  the  lower  jaw  of  the 
wrench  and  turning  the  handle  in  the 
opposite  direction.  The  attachment  will 
fit  practically  any  sized  wrench,  and  it  is 
adapted  to  a  wide  range  of  diameters. 
Contributed  by 

W.  H.  SARGENT. 


Pewter  Color  in  Brass 

A  color  closely  resembling  pewter  may 
be  given  to  brass  by  boiling  the  article  in 
a  cream  of  tartar  solution  to  which  has 
been  added  a  small  amount  of  chloride 
of  tin. 

Contributed  by 

HARRY  C.  BOYER. 


To  Repair  Old  Carpet  Sweeper 

When  an  old  carpet  sweeper  refuses 
to  work,  an  examination  will  often  show 
that  it  can  be  repaired  quite  easily. 

If  the  rubber  tires  of  the  wheels  are 
loose,  they  should  be  removed,  soaked 
for  several  hours  in  boiling  water  and 
dried.  This  will  contract  them,  so  that 
they  fit  tightly.  Thick  shellac  should  be 
used  to  cement  them. 
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The  drive  pulley  which  is  usually  an 
integral  part  of  the  brush  spindle,  may 
be  worn  down  to  such  an  extent  that 
the  rubber  wheels  do  not  bear  upon  it. 
It  should  be  whittled  down  to  the  size 
of  the  spindle.  Next,  a  block  of  tough 
wood  in  which  a  hole  is  bored  to  fit  the 
spindle,  turned  in  a  lathe  or  whittled 
round  to  the  right  size,  is  glued  on  the 
spindle. 

If  the  machine  still  refuses  to  work, 


although  the  brush  revolves,  the  trouble 
probably  lies  in  the  fact  that  the  brushes 
have  been  worn  down  to  such  an  extent 
that  they  do  not  touch  the  carpet.  In 
this  case,  the  screws  in  the  bearings  at 
the  end  of  the  brush  should  be  taken  out, 
and  the  brush  lowered  about  %  inch. 
If  some  of  the  brushes  or  bristles  have 
come  out,  they  can  be  replaced  from  an 
old  hair  brush. 
Contributed  by  WM.  C.  HOUGHTON. 


RESISTANCE  OF  CONDUCTORS  AT  DIFFERENT 
TEMPERATURES 

By  William  Morton 


The  writer  noted  with  interest  the 
article  in  the  February  number  of  this 
magazine  by  J.  H.  Blakey  entitled 
"Electrical  Resistance  at  Low  Temper- 
atures," and  submits  herewith  a  little 
proof  of  the  theory  advanced. 

In  the  power  house  with  which  the 
writer  is  connected  are  two  25O-K.  W. 
motor-generator  sets  of  the  synchronous 
type,  with  the  generators  connected  in 


parallel ;  that  is,  both  sets  are  pulling 
on  the  same  load.  The  motors  are  run- 
ning on  4OOO-volt,  3-phase  current  and 
the  compound-wound  generators  deliv- 
er no  volts  at  no  load  while  the  full 
load  voltage  is  125  (direct  current). 
The  current  supplied  by  the  generators 
is  used  by  no- volt  motors  and  lamps, 
and  in  order  to  maintain  the  voltage,  the 
latter  is  adjusted  to  115  volts  at  the 


Equalizer  Bus  Bars 
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power  house  and  the  machines  are  bal- 
anced so  as  to  deliver  that  potential 
with  the  aid  of  the  rheostats  indicated  in 
the  sketch. 

During  the  cold  weather  (the  tem- 
perature dropped  to  zero  outside)  the 
heating  system  failed  for  two  nights  and 
in  starting  the  machines  each  morning 
it  was  found  that  with  all  the  resistance 
in  circuit,  the  voltage  was  120,  while  the 
same  point  on  the  rheostat,  had  the  re- 
sistance been  warm  or  of  normal  tem- 
perature, would  have  cut  the  voltage 
down  to  100.  As  the  rheostats  heated 
up  with  the  current,  the  voltage  gradu- 
ally lowered  and  after  about  30  minutes 
the  voltage  was  115  and  ten  minutes 
later  the  rheostats  had  to  be  moved  to 
their  balanced  point. 

A  further  test  was  made  in  which 
No.  i  machine  was  started  and  run  on 
full  load,  the  voltage  being  just  as  de- 
scribed. In  40  minutes  No.  2  machine 


was  started  and  thrown  in,  together  with 
No.  i,  on  full  load  with  the  result  that 
the  voltage  of  each  was  120  with  No.  i 
rheostat  (warm)  as  shown  at  C  and  No. 
2  rheostat  (cold)  as  shown  at  B;  the  dif- 
ference in  points  on  the  two  rheostats 
proving  necessary  in  order  to  equalize 
the  load  between  the  two.  In  half  an 
hour  the  two  machines  were  perfectly 
normal  and  the  voltage  of  each  was  115 
with  the  rheostat  lever  at  A.  When  the 
operation  of  the  heating  system  was  re- 
sumed on  the  following  day  the  trouble 
disappeared  entirely. 

While  the  above  seems  to  be  a  practi- 
cal illustration  of  the  effects  of  low  tem- 
peratures on  the  resistance  of  metals, 
still  the  writer  is  of  the  opinion,  based 
on  experiments,  that  the  resistance  of 
the  liquid  in  a  water  rheostat  decreases 
with  an  increase  of  temperature  instead 
of  vice  versa,  as  in  the  case  of  the  metal- 
lic resistance. 


Cut  here* 


To  MaU  Coins 

Two  suggestions  for  mailing  coins  and 
other  articles  too  heavy  to  permit  of 
their  being  placed  loosely  in  an  envelope, 
are  given  in  the  illustrations.  Both 
mailers  involve 
the  use  of  a  min- 
imum amount  of 
cardboard  which 
is  first  cut  exact- 
ly to  fit  into  the 
envelope.  Fig.  i 
shows  the  coin 
mailer  and  Fig. 
2  the  card  to 
take  an  article  of 
some  length.  If 
so  desired,  sev- 
eral holding 
strips  can  be  cut 
in  the  same 
card.  If  no  paste 
is  available,  the 
ends  of  the  strips  may  be  held  with  pins. 

Money  mailed  in  the  manner  described 
is  not  liable  to  be  lost. 

Contributed  by 

N.  G.  NEAR. 


Cut  here  C\ 
±_ 

--Bend  here 

Written  Stereopticon  Slides 

During  one  of  the  recent  elections,  a 
newspaper  editor,  who  wished  to  give 
the  returns  to  the  crowds  by  means  of 
a  Stereopticon,  found  that  there  were  no 
blank  slides  in 
the  office.  Vari- 
ous substitutes 
were  tried  with- 
out much  suc- 
cess until  the 
following  plan 
was  hit  upon. 

A  sheet  of  cel- 
luloid was  pur- 
chased from  a 
carriage  builder 
and  cut  into 
pieces  3x4  inch- 
es in  size.  On 
either  side  of  the 
piece  of  cellu- 
loid was  placed  a 
sheet  of  the  softest  carbon  paper  obtain- 
able, and  the  three  sheets  were  inserted 
in  the  typewriter.  The  election  returns 
were  then  typed,  and  the  results  were 
very  satisfactory.  The  carbons  made  a 


/trf/c/e 
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clear  impression  on  the  transparent  cel- 
luloid, and  the  resultant  view  on  the 
screen  was  quite  readable. 

When  the  returns  had  been  seen  by  all 
those  in  the  street  below,  the  printed  cel- 
luloid was  removed  from  the  stereopticon 
frame  and  cleaned  with  a  damp  cloth. 
In  this  way  one  piece  of  celluloid  could 
be  used  repeatedly.  A  good  way  to 
mount  the  celluloid  when  it  is  put  in  the 
projecting  machine  is  to  place  it  between 
two  pieces  of  glass,  fastened  together 
with  a  hinge  made  of  adhesive  plaster, 
such  as  can  be  obtained  from  any  drug- 
gist. 

Contributed  by 

CHARLES  M.  STEWART. 


An  Emergency  Radiator 

The  following  experience  with  a  brok- 
en auto-truck  radiator,  and  the  emer- 
gency radiator  which  was  substituted, 
will  be  of  interest  to  motorists. 

The  writer,  while  driving  a  motor- 
truck, met  with  an  accident  which  caused 
the  radiator  to  leak  so  badly  that  it 


would  not  hold  enough  water  to  cool 
the  engine.  No  repair  shops  were  con- 
venient, so  an  old  whiskey  barrel,  which 
was  handy,  was  placed  in  the  truck  be- 
hind the  seat,  and  a  24-inch  hole  bored 
near  the  bottom.  A  piece  of  ordinary 
garden  hose  was  driven  into  the  hole  and 
connected  to  the  intake  water  pipe  of 
the  engine.  Another  section  of  hose  was 
run  from  the  discharge  to  the  top  of  the 
barrel.  With  this  makeshift  repair,  a 
run  of  twenty  miles  was  made  with  the 
engine  quite  cool. 
Contributed  by 

J.  C.  WOODMAN. 


Ingenious  Dark  Room  Lamp 

A  good  substitute  for  a  ruby  lamp  for 
a  dark  room  can  be  made  by  dipping 
an  electric  light  bulb  into  red  analine 
dye  which  is  thoroughly  mixed  with  gela- 
tine and  water.  The  light  should  be 
turned  on,  as  the  heat  quickens  drying. 

Contributed  by 

RUSSELL  WALDO. 


Substitute  for  Hot  Water  Bottle 

A  very  simple  substitute  for  a  hot 
water  bottle  is  suggested  by  a  Calif  ornian 
doctor.  It  involves  the  use  of  an  electric 
light  bulb  and  ordinary  metal  reflector. 
The  open  front  of  the  reflector  should 
be  closed  by  means  of  a  piece  of  tin. 
When  this  is  to  be  used  it  should  be 
slipped  into  a  flannel  bag  to  prevent  con- 
tact of  the  metal  with  the  skin. 

If  moisture  as  well  as  heat  is  wanted 
a  wet  cloth  placed  be- 
tween the  skin  and  the 
box  may  be  used.  This 
little  device  is  not  heavy 
and  has  the  advantage  of 
maintaining  a  uniform 
heat  for  any  length  of 
time  desired. 

Since  there  is  a  possi- 
bility of  excessive  heat 
being  given  out  by  the 
lamp,  care  should  be  ex- 
ercised. A  lamp  may  be  placed  in  series 
to  cut  down  the  heat. 


A  Wrench  and  Hammer  Combined 

An  unique  and  decidedly  handy  tool 
for  the  man-about-the  house  is  shown  in 


the  accompanying  illustration.  By  the 
use  of  a  broad  angle  in  which  the  saw- 
tooth notches  are  cut,  the  tool  may  be 
used  as  a  pipe  wrench  adapted  to  a  fairly 
wide  range  of  diameters. 


Contributions  to  this  department  will 
be  paid  for  at  space  rates,  with  a  mini- 
mum of  $1.00  per  idea. 


It    is    rather    an 
exceptional  thing  to 
see  a  canoe  carrying  lights 
after  dark,   although  it  is 
just  as  advisable  to  show 
lights   from  a  canoe  as   from  a  larger 
craft.    Lights  displayed  on  a  canoe  serve 
as  a  means  of  protection  from  being  run 
down  by  motorboats  rather  than  as  a 
warning  to  other  craft.     It  is  largely  a 
matter  of  safety,  although  the  conveni- 
ence of  having  a  light  is  an  inducement 
in  itself. 

A  novel  and  simple  way  of  installing 
electric  lights  on  small  craft  is  to  have 
them  so  arranged  that  they  may  be  ele- 
vated to  a  conspicuous  position  when  re- 
quired, and  lowered  to  a  safe  and  out- 
of-the-way  position  when  the  canoe  is 
put  on  the  rack.  The  two  positions  are 
shown  at  A  in  the  accompanying  drawing. 
This  is  done  by  using  an  ordinary  brass 
clasp  about  5  inches  long.  One-half  of 
the  clasp  is  screwed  to  the  deck,  close  to 
the  bow  or  stern,  and  to  the  other  half  is 
screwed  the  flat,  wooden  stick,  which 
supports  the  light,  as  shown  at  C. 

The  canoe  lamp  is  shown  assembled  at 
B.  It  consists  of  a  miniature  receptacle, 
a  small  reflector  and  a  miniature  lamp, 
all  of  which  may  be  bought  at  any  electri- 
cal supply  shop.  A  three-volt  lamp,  with 
a  good  reflector,  is  sufficient  for  the  pur- 
pose and  gives  a  surprisingly  brilliant 
light.  The  wires  from  the  lamp  can  be 
run  down  the  sides  of  the  supporting 
arm,  and  through  small  holes  in  the  deck, 
to  the  battery.  Wire  of  No.  20  or  22 
gauge  is  a  good  size  to  use. 


One     o  f     these 
lights    may    be 
erected  on  each  end 
of  the  canoe,  and  controlled' 
by  a  switch  under  the  rear  Vi 
seat   or  wherever  desired.    Q 
In  order  to  save  the  bat-    ,  x^JT"  V 
teries  as  much  as  possible,  4t   * 

the  lights  need  be  used  only 
when'necessary,  and  turned  off  when  no 
other  boats  are  near. 

The  battery  for  the  lamp  is  placed 
under  the  front  deck,  since  the  bow  is 
usually  out  of  the  water  anyway  and  the 
cells  are  best  placed  there  to  distribute 
the  weight.  They  are  suspended  as 
shown  at  D,  in  a  very  rigid  manner. 
With  this  arrangement  the  cells  are  al- 
ways kept  dry,  for  should  water  get  into 
the  bottom,  they  are  above  it,  and  when 
the  canoe  is  turned  over  and  the  water 
runs  down  on  the  under  side  of  the  deck, 
the  battery  is  still  above  the  water.  The 
three  wires  that  run  from  one  end  of  the 
canoe  to  the  other  must  be  kept  dry,  and 
it  is  advisable  to  run  them  through  rub- 
ber or  brass  tubing  along  the  keel  or 
under  the  gunwale.  The  wiring  diagram 
is  shown  at  E,  in  which  it  will  be  noticed 
that  both  lights  are  controlled  by  the 
same  switch,  while  two  cells  of  the  bat- 
tery are  placed  in  series. 
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Various  Details  of  the   Electric  Canoe  Lamp,  as  Well   as  a  Wiring  Diagram   for   the   Connections   If  Two 

Lamps   Are   Used. 


The  one  commendable  feature  of  the 
electric  canoe  lamp  described  is  that  it  in 
no  way  interferes  with  the  usual  handling 
of  the  canoe.  When  the  craft  is  placed 


on  its  rack,  there  are  no  projecting  parts 
nor  is  there  anything  to  fall  out.  The 
weight  of  the  entire  outfit  is  in- 
significant. 


PANAMA-PACIFIC  EXPOSITION  NOTES 


PERHAPS  the  largest  exhibit  at  the 
Panama-Pacific   International   Ex- 
position  is   that   installed   by   the 
Federal    Government.      It    is    scattered 
about  in  the  eight  main  exhibit  palaces 
and  includes  practically  every  branch  of 
work  taken  up  by  the  many  departmental 
bureaus. 


In  the  Palace  of  Mines  and  Metal- 
lurgy there  is  a  section  devoted  to  ra- 
dium-bearing ores.  Here  the  visitor  will 
see  a  small  building  about  ten  by  fifteen 
feet  in  size,  the  walls  of  which  are 
sheathed  with  corrugated  iron.  The  one 
entrance  to  this  structure  is  presided 
over  by  a  guard  who  permits  the  inno- 
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cent  looking  person  to  enter  therein  so 
that  he  may  view  five  specks  of  radium 
.salts.  The  interior  is  painted  a  dead 
black  and  one  small  red  light  serves  to 
,give  the  necessary  illumination.  Along 
«one  wall  are  five  booths  and  across  each 
booth  is  a  shelf  in  which  the  speck  of 
radium  salts  is  incased.  A  magnify- 
ing glass  is  mounted  above  the  radium 
,to  enable  the  observer  to  obtain  a  more 
detailed  view  of  the  radio  action  of  the 
.metallic  salts  under  observation.  To  the 
observer  the  crystals  are  outlined  by  a 
white  scintillating  light  which  in  appear- 
ance resembles  an  electric  brush  dis- 
charge, while  the  circumambient  region 
glows  with  a  phosphorescent  and  aurora 
borealis  effect. 

The  visitor  from  New  York  City  will 
wish  to  linger  at  the  exhibit  of  the  Paci- 
fic Telephone  and  Telegraph  Company 
in  the  Palace  of  Liberal  Arts.  Upon 
entering  an  elaborately  furnished  room 
he  will  be  politely  ushered  to  a  seat  At 
4:30  p.  m.  a  lecturer  steps  to  the  front, 
the  room  is  darkened,  the  motion  picture 
projector  is  started  and  an  illustrated 
talk  is  given  on  the  principles  of  the  tele- 
phone exchange  and  facts  about  the  new 
trans-continental  telephone  line.  There 
is  a  pair  of  head  receivers  hung  on  the 
back  of  each  seat  and  at  5  :oo  p.  m.  (8  :oo 
p.  m.  in  New  York),  the  lecturer  an- 
nounces that  "We  will  now  ring  up  New 
York.  Place  the  receivers  over  your  ears 
and  listen,"  says  he.  So  we  clamp  the 
receivers  on  our  head,  but  hear  nothing. 
"Sometimes  there  is  a  delay  in  making 
the  connection,"  he  continues,  "but  we 
usually  get  them  in  a  few  seconds." 

In  less  than  a  minute  we  hear  the 
click-click  of  telegraph  sounders  amid  a 
conglomeration  of  voices  and  then  with  a 
final  click  we  "get"  New  York.  "Hello 
San  Francisco.  This  is  New  York. 
Greetings !"  says  the  man  in  his  New 
York  office,  whose  voice  is  reproduced  so 
loud  and  clear  that  we  can  understand 
with  the  receivers  held  three  feet  from 
our  ears.  The  electric  fans  are  shut  off 
to  diminish  the  noise  and  the  voice  from 
New  York  continues,  "It  is  a  very  cold 
day  here,"  and  then  reads  some  news 
items  of  the  day.  He  next  places  a 
phonograph  before  the  transmitter  and 
for  several  minutes  we  are  treated  to  a 


musical  selection.  Now  comes  another 
click  and  the  spell  is  broken.  Possibly 
our  own  impressions  are  best  portrayed 
by  the  lady  from  the  country  who  ex- 
claims as  she  leaves  the  room,  "My,  ain't 
it  wonderful !" 

An  interesting  exhibit  in  the  Palace 
of  Machinery  is  a  500  H.  P.  Diesel  oil- 
engine coupled  to  a  25oKW  220  V  D.  C. 
generator.  The  engine  bears  a  sign 
which  reads:  "At  noon  Feb.  2Oth,  1915, 
President  Wilson  started  this  engine  by 
wireless  from  Washington."  The  radio- 
telegraph relay  which  served  to  start  the 
fountains  and  open  the  doors  of  the  var- 
ious palaces  also  actuated  a  secondary  re- 
lay which  operated  a  valve  controlling 
the  compressed  air  used  to  start  the  en- 
gine. The  current  generated  is  used  by 
other  exhibitors. 

The  Aurora  Borealis  has  a  dangerous 
competitor  in  the  form  of  a  two  and  one- 
half  billion  candle  power  electric  scintil- 
lator  which  plays  its  colored  shafts  of 
light  upon  the  cloud  and  fog  banks  or 
upon  smoke  and  steam  clouds  when  the 
former  do  not  exist.  This  scintillator 
consists  of  a  battery  of  forty-eight  thirty- 
six-inch  projectors  operated  by  a  force 
of  marines  who  have  been  trained  es- 
pecially for  this  duty.  The  men  are 
divided  into  sections  and  squads  so  that 
the  projectors  may  be  operated  in  a  sys- 
tematic manner  for  producing  various 
combination  and  color  effects.  A  large 
locomotive  stationed  nearby  generates 
the  necessary  steam  to  be  used  in  the 
absence  of  clouds,  while  hundreds  of 
four-  to  ten-inch  bombs  are  sent  aloft 
to  add  to  the  effect.  Red,  blue,  orange 
and  green  disks  are  placed  before  the 
projectors.  When  these  forty-eight 
magnificent  colored  shafts  of  light  are 
played  upon  the  clouds,  the  visitor  is 
lost  in  admiration  at  the  beauty  and 
grandeur  of  this  artificial  aurora  bo- 
realis. 


The  quantities  of  ammunition  con- 
sumed and  the  cost  involved  in  conduct- 
ing a  modern  naval  fight  are  stupendous. 
As  an  example  it  is  said  that  the  cost  of 
firing  all  the  guns  of  the  big  British  bat- 
tleship Queen  Elizabeth  for  one  hour 
would  be  well  in  excess  of  $1,000,000. 
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A  CRAFTSMAN  SUMMER  COTTAGE 

Describing  a  Summer   Dwelling   that   May  Be  Constructed  by  the 
Average  Handy  Man  at  Low  Cost.* 


By  Ralph  F.  Windoes 

Instructor  of  Manual  Training,  Davenport  High  School,  Davenport,  la 


Illustrations  from  drawings  made  by  the  author 


WITH  the  coming  of  the  springtime 
our  good  craftsman  finds  it  an 
effort  to  stay  in  his  little  crafts-shop  and 
construct  those  useful  things  that  have 
held  and  interested  him  through  the  long 
months  of  winter.  The  spirit  of  the 
springtide — the  lure  of  the  woodland 
with  its  visions  of  cool  glens  and  shim- 
mering lakes — enters  into  the  little  shop 
where  it  entices  our  craftsman  to  put 
aside  his  tools  and  go  out  of  doors. 
Those  of  us  who  are  human — and*  all 
good  craftsmen  are — have  felt  this  "call 
of  the  wild"  with  its  pull  to  the  waters, 
and  we  have  longed  to  build  us  a  little 
summer  home  where  we  might  spend  a 
few  weeks  of  each  year,  at  least,  in  the 
healthy  companionship  of  nature. 

But,  unluckily,  the  cost  of  such  a  home 
has  made  it  impossible  for  a  great  many 
of  us.  We  have  not  the  ability,  or  at 
least  we  think  that  we  have  not,  to  build 
one  ourselves,  and  to  have  one  con- 
structed for  us,  with  the  high  cost  of 


*This  article  is  the  first  of  a  series  on  the  construc- 
tion of  the  summer  cottage.  Additional  details  will  be 
given  in  the  instalments  that  will  follow  regularly  in 
forthcoming  issues  of  THE  WORLD'S  ADVANCE. 


labor,  land  and  materials,  makes  it  pro- 
hibitive. 

So,  with  these  things  in  mind,  the 
writer  has  endeavored  to  evolve  a  little 
cottage  of  good  design — and  comfort- 
able, and  in  this,  and  in  subsequent 
articles,  he  will  tell  our  craftsman  exact- 
ly how  to  build  the  cottage.  So  fully 
will  the  explanations  be  given  that  any 
boy  with  just  his  manual  training  school 
experience,  and  any  home  craftsman  who 
can  hammer  and  saw  with  a  little  ac- 
curacy, will  find  no  difficulties  to  sur- 
mount if  he  cares  to  tackle  it.  Its  cost 
should  not  amount  to  much  over  $250 
for  material — this  varying  according  to 
locality,  grade  of  materials  purchased, 
distance  from  a  railway  station,  etc.  As 
for  the  land,  he  may  buy  a  lot  outright 
or  he  may  rent  a  spot  for  a  given  number 
of  years,  with  the  option  of  buying  it  at 
any  time.  As  an  investment,  few  will 
pay  a  higher  rate  of  interest.  If  he  has 
put,  let  us  say,  $400  into  it — and  this 
should  be  ample  fully  equipped — he 
should  be  able  to  rent  it  for  ten  weeks 
of  the  summer  at  $15  a  week,  and  have 
it  for  his  own  use  two  or  three  weeks 
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for  cots,  if  used 
as  a  sleeping 

1           i  

i 

porch.  The  liv- 
ing room,  as 

~! 

i 
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:> 

seen  on  the  floor 
plan,  is  12  feet 
wide  and  23  feet 
long  —  a  large, 
comfort- 
able, well-lighted 
room.  At  each 
end,  and  raised 

• 
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from  the  floor, 
are  the  sleeping 
balconies.  These 
are  curtained  off 
to  the  height  of 
7  feet  and  6 
inches,  which 
effectually  cuts 
off  any  view  to 
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t 
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ta 
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when  in  use,  and 
they  are  reached 
by  the  means  of 
ladders.  Each 
balcony  can  eas- 
ily accommodate 
four  sleepers, 
and  with  cots 

- 
f 
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placed  beneath 
them,  and  also 
curtained  off,  a 

total  of  ten  or 

vf 

twelve  people 

can  easily  and 
comfortably  b  e 

besides.  In  three  seasons,  it  would  actu- 
ally pay  for  itself.  (This  figure  is  based 
on  rents  obtained  for  cottages  of  this 
kind  at  the  inland  resorts  of  Michigan.) 

The  cottage  shown  in  the  sketch  is 
similar  to  that  owned  by  Mr.  George  S. 
Waite  and  built  at  Comstock,  Mich., 
upon  the  banks  of  the  Kalamazoo  River. 
It  was  put  up  entirely  by  manual  training 
school  students  from  Kalamazoo  under 
the  supervision  of  Mr.  Waite,  and  from 
plans  designed  by  the  author. 

As  a  careful  study  of  the  plans  will 
reveal,  it  is  a  wonderful  combination  of 
comfort  and  utility.  The  large,  screened- 
in  porch  overlooking  the  river  is  the 
favorite  lounging  place.  It  can  be  used 
to  dine  upon,  and  it  offers  ample  space 


accommodated  in  the  little  cottage.  The 
combination  kitchen  and  dining-room, 
perfectly  arranged,  completes  the  plan  of 
the  cottage. 

An  approximate  bill  of  material  fol- 
lows. This  has  been  compiled  with  great 
care  and,  providing  full  measure  is  given 
by  the  dealer,  will  fully  cover  every  item 
needed.  The  prices  given  are  reliable  at 
the  present  time  in  the  middle  west  for 
the  grade  of  material  itemized.  If  No.  I 
stock  is  ordered,  the  price  will  advance 
about  25  per  cent.  It  is  possible  to  pur- 
chase second-hand  lumber  and  millwork, 
and  if  the  craftsman  keeps  on  the  look- 
out for  such,  he  will  be  able  to  cut  his 
expense  account  down  to  a  considerable 
extent. 
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NUMBER  OP 

PIECES 

38 

20 

8 

2 

8 

32     - 
45 

6 

20 
26 


30  ft 

140  lin.  ft. 

154  lin.  ft. 

172  lin.  ft. 

96  lin.  ft. 


SIZE  OF  PIECES 
2"X    6"XI2'0" 

2"  x  6"  x  14'  o" 

2"x  6"x24'o" 
2"  x  10"  x  24'  o" 
2"  x  4"  x  24'  o" 
2"  x  4"  x  1 8'  o" 
2"x  4"xi6'o" 

2"  x  4"  x  14'  o" 

2"X  4"XI2'0" 
2"  X  4"  X  10'  O" 

2"x  4"x   8'o" 


x   6" 

x   5'' 
xio" 


BILL  OF  LUMBER 


DESCRIPTION  FEET 

Sills  and  joists,  No.  2  Yellow  Pine...      456 
Sills,  girders  and  balcony  headers,  No. 

2  Yellow  Pine.. 280 

Sills  and  double  joists,  No.  2  Yel.  Pine     192 
Porch  headers,  No.  2  Yellow  Pine....        80 

Plates,  No.  2  Yellow  Pine 128 

Studs  and  Rafters,  No.  2  Yellow  Pine     384 
Studs  and  window  headers,  No.  2  Yel- 
low   Pine 473 

Studs,  No.  2  Yellow  Pine 54 

Studs,  No.  2  Yellow  Pine 160 

Rafters,  No.  2  Yellow  Pine 182 

Porch  studs  and  balcony  joists,  No.  2 

Yellow   Pine 125 

No.  2  Yellow  Pine  Flooring  for  entire 

floor 1,230 

No.  2  Yellow  Pine  Flooring  for  roof  1,560 
No.  2  Yellow  Pine  Flooring  for  bal- 
cony   floors 210 

No.  2  Yellow  Pine  Drop  Siding 1,952 

Yellow   Pine 

No.  2  Yellow  Pine  for  frieze 

No.  2  Yellow  Pine  for  water  table 

No.  2  Yellow  Pine  for  casing 

No.  2  Yellow  Pine  for  porch  seat 


PRICE 

PER  M 
$18.25 

18.25 
21-50 

24-75 
25.00 
22.75 

19-25 
19-25 
20.50 

21.00 
18.25 

18.50 
18.50 

18.50 
20.80 

y2ctt 
19.70 
14.80 
13-30 
26.50 


TOTAL 

AMT. 
$8.32 


4.13 
1.98 

3-20 

8.73 
9.10 


3-82 
2.28 


3-88 

40.60 

-15 

2-75 

2.27 

2.28 

2.54 


Total  Cost  of  Lumber. 


$157-08 


MILLWORK 

4  only  B  grade  door  frames  for  3*0"  x  7'o"  doors  @  $1.80  

3  only  5-panel  painted  doors  \y%"  x  3*0"  x  7'o"  @  $1.60    

1  only  Black  Wire  Screen  door  3'o"  x  7'o"  @  $1.85 

4  only  B  grade  window  frames  opening  2'8"  x  5'6"    @  $1.25   

4  only  2-light   check   rail    windows    28"   x   30"   @  $1.32    

3  only  B  grade  window  frames  for  single  sash  s'8"  x  2*4"  @  $1.25. 
3  only  12-lt.  single  sash  glass  8"  x  10"  sash  s'8"  x  2V  @  $2.85  . . . 

2  only  B  grade  frames  for  attic  sash  opening  2*4"  x  2's"  @  $1.10  . 
2  only  Attic  sash  glass  24"  x  24"  @  0.86 


Total  Cost  of  Millwork. 


$7.20 
4.80 
1.85 
5-00 
5-28 
3-75 
8-55 

2.20 
1.72 

$40.35 


HARDWARE  AND  MISCELLANEOUS  ITEMS 


312  ft.  screen  wire  cloth,  black  @  2c  square  foot 

1560  sq.  ft.  rubber  roofing  @  $1.25  roll  of  108  sq.ft.  (15  rls.) 

4  lengths  6"  vitrified  sewer  tile  @  2oc  each 

I  only  T-branch  of  6"  vitrified  tile  @  4oc  each 

7  sacks  Portland  Cement  @  40c  sack , 

kitchen  steel  sink  18"  x  36"  @   1.50 

pr.  cast  iron  sink  brackets  18"  @  350  pair 

cypress  sink  drip  board  @  550 , 

Pitcher  spout  pump  3"  bore,  i$4"  pipe  @  $1.08 

1%  pipe  drive  point  @  86c 


$6.24 


1.50 

•35 
•55 
i.  08 


(Continued  over  leaf.) 
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HARDWARE  AND  MISCELLANEOUS  ITEMS— Continued 

20  feet  i  y^'  pipe  @  6c  per  foot  for  pump i  .20 

10  feet  lead  pipe  for  sink  drain  @  130  foot 1.30 

20  feet  \Y^"  pipe  to  carry  sink  drain  away  from  cottage  @  6c   1.20 

i  only  iJ4"  coupling  to  attach  drive  point  to  pump  pipe   @   6c    .06 

1  only  drive  cap  for  iJ4"  pipe  @  I2c  each .12 

2  pieces  il/2"  iron  pipe  9'  long  @  ice  foot  for  balcony  supports   1.80 

2  pcs.   \y2"  pipe   10'  long  @  IDC  foot  for  balcony    hand-rails   2.00 

2  pcs.  \y2"  pipe  3'  long  @  loc  foot  for  balcony  hand-rails    .60 

8  only  floor  plates  for  il/2"  pipe  @  Sc  each .40 

2  90  degree  elbows  for  \y2"  pipe  @  I2c  each .24 

5  pair  butt  hinges  for  single  sash  windows  @  IDC  pair   .50 

5  transom  catches  for  single  sash  windows  @  i$c   each  .75 

16  window   spring  bolts  @   ic  each .16 

3  pair  loose  pin  butt  hinges,  3^"  x  3^"  @  I4C  pair .42 

3  lock   sets   @   43C   each 1.29 

1  complete  screen  door  set,  hinges,  pull,  spring,  and  hook  @  I5c .15 

150  Ibs.  8d  common  wire  nails   (il/2  kegs)   @  $2.03    keg   3.05 

20  Ibs.  i6d.  common  wire  nails  (5)  4C  Ib .80 

5  Ibs.  4d   wire   finish  nails   @   5c  Ib .25 

2  gals,  mixed  paint   for  primer  @  $1.25  gal 2.50 

i  gal.  boiled  linseed  oil  @  75c  gal .75 

2l/2  gals,  mixed  body  color  @  $1.25  gal 3.13 

i   gal.  mixed  paint   for  trimming  @  $1.25  gal 1.25 

i    qt.    sash   paint   @   35c .35 

i  pt.  white  shellac  @  36c .36 

i  gal.  porch  floor  paint  @  $1.80  gal 1.80 

Total  Cost  of  Hardware $59-76 

RECAPITULATION 

Cost  of  Lumber   $157.08 

Cost   of    Millwork    40.35 

Cost  of  Hardware  and  Miscellaneous  Items 59-76 

Total   Cost  of  Cottage $257.19 


This  total  cost  is  based  on  new  ma- 
terials throughout,  and  is  figured  very 
completely.  It  can  be  shaved  below  the 
$200  mark  by  cutting  out  some  of  the 
apparent  luxuries.  For  instance,  a  cheap 
grade  of  sheathing  may  be  used  on  the 
roof  instead  of  the  matched  flooring,  but 
this  is  not  a  good  practice  where  rubber 
roofing  is  used;  the  single  sash  twelve- 
light  windows  and  frames  will  need  to  be 
made  to  order,  as  they  are  not  stock 
sizes.  The  builder  may  change  their  size 
to  some  stock  size  if  he  cares  to,  which 
will  cut  down  their  cost  a  little.  The 
screening  may  be  omitted  and  put  on 
later,  and  only  one  coat  of  paint  over 
the  primer  may  be  used  the  first  year,  but 


both  of  these  things  add  so  much  to  the 
comfort  and  beauty  of  the  cottage  that 
they  are  strongly  recommended. 

No  color  is  given  for  the  paint,  but  a 
gray  is  advised  for  the  priming  coat,  and 
two  shades  of  green  for  the  body  and 
trim.  Of  course,  the  sash  paint  will  be 
black. 

Before  ordering  any  material,  we 
would  advise  the  craftsman  to  study  over 
the  bills  and  the  plans,  and  become  very 
familiar  with  every  item  and  its  use.  A 
great  help  to  those  who  are  unfamiliar 
with  the  terms  and  names  employed  will 
be  found  in  the  catalogues  that  may  be 
had  upon  request  from  the  large  mill- 
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work  supply  houses  located  all  over  the 
country. 

It  is  understood,  of  course,  that  the 
craftsman  has  his  own  tool  kit,  but  in 


the  next  instalment  of  this  series  we  will 
itemize  the  tools  needed  together  with 
instructions  for  the  beginning  of  the 
cottage. 


THE  TWO-SPEED  INDUCTION  MOTOR 


ONE  of  the  greatest  objections  to 
induction  motors  has  always  been 
the  lack  of  economical  speed  con- 
trol. Of  quite  recent  date  a  two-speed 
motor  has  been  introduced  into  the  elec- 
trical field  for  application  to  such  shop 
machinery  as  may  require  different 
speeds.  The  speeds  above,  below  and 
intermediate  to  both  speeds  of  the  mo- 
tor, required  on  such  machines  as  wheel 
lathes,  shapers,  etc.,  are  obtained  by 
shifting  the  gearing  of  the  machine  it- 
self. 

In  appearance  and  mechanical  design 
this  motor  resembles  any  other  squirrel 
cage  induction  motor,  the  rotor  being 
identical.  A  very  marked  difference, 
however,  is  found  in  the  end  connections 
of  the  winding  of  the  stator  element, 
that  is,  by  merely  throwing  a  switch  the 
number  of  poles  in  the  stator  winding 
is  doubled,  thereby  decreasing  the  speed 
by  one-half. 

It  will  be  recalled  that  the  synchronous 
speed  of  any  alternating  current  motor, 
in  revolutions  per  second,  is  equal  to  the 
frequency  or  the  cycles  per  second  di- 
vided by  the  number  of  pairs  of  poles, 


End  connections  of  winajng  for  fwo- 
J '    jpeed  motor 


so  that  by  doubling  the  number  of  poles 
the  speed  is  decreased  one-half. 

For  motors  having  two  speeds,  for  ex- 
ample, 900  and  1800  revolutions  per  min- 
ute, the  number  of  poles  in  the  stator 
corresponding  to  these  two  speeds  is 
eight  and  four,  respectively,  with  the 
frequency  of  the  supply  being  sixty  cycles 
per  second. 

Fig.  i  shows  the  end  connections  that 
are  used  with  the  900  and  1800  R.  P.  M., 
60  cycle,  three-phase  motor.  The  quar- 
tered circle  within  the  center  part  of  the 
diagram  represents  the  four  poles  set  up 
in  the  stator  winding.  The  three  phases 
are  represented  by  heavy,  dotted  and 
light  lines,  each  quarter  or  pole  being 
composed  of  three  phases,  each  phase  in 
numbers  1-2-3-4,  etc. 

No  special  auto-starter  is  required  in 
the  connection  of  the  motor,  but  a  spe- 
cial four  pole,  double  throw  switch, 
shown  in  part  C,  Fig.  2,  having  thirteen 
points,  is  needed  and  placed  between  the 
motor  and  the  auto-starter. 

It  will  be  noted  that  when  the  switch 
is  closed  in  the  upper  position  one  blade 
short-circuits  the  three  leads  connected  to 
the  bottom  of  it,  these  three  jumpers 
being  put  on  at  the  time  of  installation. 

When  the  machine  is  set  for  low-speed 
operation  the  switch  is  thrown  to  the 
down  position  and  the  leads  from  the  mo- 
tor marked  A,  B  and  C,  Fig.  I,  are 
connected  to  the  respective  leads  from 
the  switch  marked  in  a  similar  manner 
and  to  the  line  through  the  auto-starter, 
while  the  leads  from  the  motor  marked 
Ai,  Bi  and  Ci  are  open. 

From  Fig.  I  it  is  seen  that  at  a  given 
instant  the  direction  of  flow  of  the  cur- 
rent in  each  phase  winding  of  each  pole 
is  the  same.  For  example,  by  tracing  the 
A  phase  through,  beginning  at  A,  each 
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group  of  coils  marked  1-2-3-4  are  placed 
to  form  positive  or  north  poles,  the  nega- 
tive or  south  poles  being  of  a  consequent 
formation.  Accordingly,  when  the  switch 
is  thrown  for  low  speed,  or  the  higher- 
number-of-poles  position,  four  positive 
or  north  poles  and  four  negative  poles, 
known  as  consequent  poles,  are  pro- 
duced. 

The  end  of  the  A  phase  winding  ends 
at  the  beginning  of  B  phase  and  is 
marked  1 1 ;  the  end  of  the  B  phase  wind- 
ing ends  at  the  beginning  of  the  C  phase 
winding  and  is  marked  22 ;  the  end  of  the 
C  phase  winding  ends  at  the  beginning 
of  the  A  phase  and  is  marked  33,  thus 
forming  a  delta  connection  as  shown  in 
part  a,  Fig.  2. 

Referring  to  Fig.  I,  when  the  four 
pole  switch  is  thrown  to  the  up  or  the 
high  speed  position,  the  leads  Ai,  Bl 
and  Ci,  from  the  motor,  are  connected 
through  similarly  marked  leads  of  the 
switch,  thence  through  the  auto-starter  to 
the  line  and  the  motor  leads  A,  B  and  C 
are  short-circuited. 

Again  referring  to  the  diagram  and 
tracing  the  path  of  current  through  any 
phase,  for  example,  the  a  phase,  we 
begin  at  Ai  and  find  that  the  current 
goes  both  ways,  thus  forming  two  nega- 
tive poles,  2-1,  and  two  poles,  3-4. 

The  other  phases,  B  and  C,  may  be 
traced  in  the  same  manner,  thus  when 
the  switch  is  thrown  to  the  position  for 
the  higher  speed  or  the  lower  number  of 
poles,  the  windings  are  connected  so  that 
alternate  north  and  south  poles  are  pro- 
duced. 

With  this  connection,  the  switch  being 
up,  the  leads  A,  B  and  C  are  short-cir- 
cuited as  shown  in  part  b  of  Fig.  2 ;  the 
circle  representing  the  short-circuit.  The 
circuits  are  split  and  fed  both  ways  from 
the  points  Ai,  Bi  and  Ci,  thus  forming 
a  parallel  star  connected  winding. 

Upon  first  thought  it  would  seem  to  be 
the  same  to  connect  A,  B  and  C  in  the 
place  of  Ai,  Bi  and  Ci  at  the  switch. 
However,  this  is  an  error  as  has  been 
shown.  Although  the  motor  will  operate 
with  either  connection,  the  magnetic  flux 
will  not  be  evenly  distributed  when  the 
motor  is  running  at  the  high  speed  with 
the  reversed  connection,  which  will  be 


Four-po/e  double-throw  switch  wiring  scheme 


(C) 


Fig.  2 


verified  by  following  out  the  connections 
in  the  reversed  manner  mentioned. — J. 
H.  WICKMAN. 


NEW  RADIO  STATIONS  AT  CANAL 
ENTRANCES 

According  to  a  recent  issue  of  the 
Canal  Record,  the  following  facts  are 
gathered  concerning  the  powerful  wire- 
less stations  that  are  being  erected  in  the 
Canal  Zone  by  the  Government. 

An  antenna  has  been  strung  between 
the  new  steel  masts  of  the  Colon  radio 
station  and  a  series  of  receiving  tests  has 
been  in  progress.  All  of  the  equipment 
of  the  plant  is  ready  for  use  and  the 
towers  are  completed  with  the  exception 
of  the  final  riveting.  It  is  expected  to 
have  the  new  plant  in  full  operation  upon 
the  receipt  of  the  new  spreaders,  specially 
designed  of  monel  metal. 

For  the  Balboa  station,  the  erection  of 
the  first  of  the  two  steel  towers  was  be- 
gun on  February  17.  These  towers  will 
be  like  those  at  Colon,  self-supporting, 
300  feet  high,  and  set  600  feet  apart.  The 
apparatus  for  the  Balboa  station  has 
been  installed  complete  and  is  ready  for 
use  upon  the  completion  of  the  towers 
and  antenna. 

Upon  the  completion  of  the  new 
plants,  the  old  equipment  in  use  at  the 
respective  stations  will  be  dismantled. 
Parts  of  it  have  been  found  available  for 
use  in  the  new  plants. 


THE  work  of  putting  the  motor  boat 
in  commission  is  a  pleasant  task  for 
the  motor  boat  enthusiast.  There  are 
two  ways  of  accomplishing  the  task — 
the  right  and  the  wrong.  The  right  way 
may  be  a  little  more  difficult,  and,  at 
times,  slightly  more  expensive,  but  in  the 
end  it  proves  to  be  the  most  economical. 
The  work  of  putting  the  motor  boat  into 
commission  can  be  divided  into  three 
distinct  tasks: 

First — Overhauling  the  engine. 

Second — Refinishing  the  outside  of  the 
boat  and  doing  the  necessary  inside  painting 
for  the  average  boat  of,  say,  22  to  28  feet, 
whether  cabin  or  open  boat. 

Third — Finishing  the  bright  woodwork — 
the  varnished  wood. 

For  the  work  under  the  second  and 
third  headings,  the  tools  required  would 
be  about  as  follows : 

A  putty  knife  of  good  quality;  one  or  two 
scrapers;  a  small  and  a  large  paint  brush  and 
a  varnish  brush. 

These  brushes  should  be  of  good  qual- 
ity. While  the  paint  brushes  do  not  have 
to  be  of  the  very  best  quality,  at  least 
the  varnish  brush  should  be  of  a  kind 
the  bristles  of  which  will  not  fall  out. 
These  are  practically  the  only  imple- 
ments required,  and  the  materials  will 
follow  later. 

Overhauling  the  Engine 

As  different  gasoline  motors  vary  to  a 
great  extent,  it  is  quite  impossible  to 
give  a  standard  rule  for  the  overhauling. 


If  the  motor  boat  enthusiast  be  inex- 
perienced in  engine  work  and  there  is 
any  serious  trouble  with  his  engine,  it 
would  be  well  to  secure  the  services  of  a 
good  mechanic,  who  should  be  watched 
while  working.  Thus  the  beginner  will 
gain  some  idea  as  to  how  work  of  this 
character  should  be  accomplished. 

We  will,  however,  take  it  for  granted 
that  the  boat  has  been  put  away  in  the 
fall  with  the  engine  in  reasonably  good 
running  order.  Before  launching  in  the 
spring,  no  matter  how  well  the  engine 
ran  last  year,  all  bolts  and  cotter  pins 
should  be  gone  over  to  see  that  they  are 
all  tight,  firmly  holding  the  engine  parts 
in  proper  position. 

There  are  two  distinct  types  of  motors 
to  contend  with — one  the  two-cycle 
motor,  the  other  the  four-cycle.  As  a 
general  thing,  small,  single-cylinder  mo- 
tors are  of  the  two-cycle  type.  The 
larger  motors  of  two  or  more  cylinders 
are  about  evenly  divided,  and  as  they 
increase  in  size  the  proportion  of  the 
four-cycle  type  increases. 

All  that  is  required  for  the  general 
overhauling  of  the  two-cycle  motor  is 
to  see  that  all  bolts  are  tight  and  the 
different  parts  are  in  their  proper  posi- 
tions. A  cup  or  two  of  kerosene  run 
through  each  cylinder  before  launching 
will  tend  to  loosen  up  the  cylinder  rings, 
and  make  the  starting  of  the  engine 
easier. 

The  four-cycle  type  of  engine,  no  mat- 
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ter  how  well  its  operation  was  during  the 
previous  season,  will  require  to  have  its 
valves  ground.  For  the  uninitiated  it 
may  be  added  that  the  valve  is  at  one 
side  of  the  engine  where  the  mixture  of 
gasoline  vapor  and  air  enters  the  cylin- 
der, and  is  known  as  the  "intake  valve." 
On  the  other  side  of  the  engine  another 
somewhat  similar  valve  is  found,  which 
is  designated  as  the  "exhaust  valve." 
There  is  a  set  of  valves  for  each  cylin- 
der of  an  engine. 

If  the  motor  boat  owner  cannot,  with 
reasonable  certainty,  remove  these  valves, 
it  would  be  advisable  to  secure  someone's 
assistance  who  is  acquainted  with  the 
type  of  motor  in  question.  To  remove 
the  valves  of  most  motors  it  requires  a 
tool  known  to  the  trade  as  a  "valve 
lifter."  This  tool  compresses  the  valve 
spring  and  permits  the  removing  of  the 
proper  pin,  thus  releasing  the  valve  from 
its  seat. 

The  valves  have  beveled  faces  which 
rest  against  a  beveled  seat,  making  per- 
fect contact,  or  at  least  reasonably  so,  in 
order  that  the  compression  of  the  engine 
is  not  lost  when  the  valve  is  closed. 
The  valves  should  be  taken  out  and  thor- 
oughly cleaned,  and  a  good  grinding 
compound  secured.  Such  compounds 
can  be  obtained  at  any  garage  or  auto- 
mobile supply  store  in  two  grades — 
medium,  rough  and  smooth. 

Upon  examination  of  the  valves  it 
will  be  noted  that  the  intake  ones  are 
practically  clean,  whereas  the  exhaust 
valves  are  pitted.  To  grind  the  exhaust 
valves,  take  a  small  quantity  of  the  rough 
grade  of  grinding  compound  and  smear 
it  over  the  beveled  surface  of  the  valve ; 
then  take  a  screw-driver  and  insert  it 
in  the  slit  in  the  valve  head  and  turn  it 
backwards  and  forwards,  lifting  the 
valve  at  short  intervals  and  changing  its 
position.  This  grinds  the  surfaces  evenly 
and  does  not  give  any  extending  portion 
of  the  beveled  surface  of  the  valve  head 
a  chance  to  grind  its  way  into  the  seat. 
After  this  has  been  done  for  some  little 
while  it  will  be  noticed  that  the  pitted 
surfaces  are  gradually  being  ground  out. 
When  they  are  fully  ground  away,  the 
beveled  surface  of  the  valve  and  the 
beveled  seat  upon  which  the  head  sets 


should  show  a  reasonably  smooth  surf  ace. 
It  is  then  time  to  use  the  finer  grade  of 
grinding  compound  to  smooth  them  off. 

It  is  well  to  state  at  this  point  that 
since  the  grinding  compounds  usually 
contain  more  or  less  emery,  the  valve  and 
the  valve  seat  must  be  cleaned  thor- 
oughly before  the  engine  is  in  any  way 
operated,  since  if  any  emery  should  enter 
the  cylinders  in  any  quantity  it  would 
ruin  the  engine  beyond  repair.  To  ascer- 
tain if  the  grinding  of  the  valve  is  per- 
fect, give  the  valve  seat  a  thin  coat  of 
colored  paint  and  drop  the  valve  head 
into  place,  but  do  not  turn  it  in  any 
way.  Remove  the  valve  and  examine  it 
carefully.  If  the  beveled  surface  on  the 
valve  head  is  equally  covered  on  all  sides 
with  the  paint,  the  contact  between  it  and 
its  seat  is  perfect.  Any  portions  that 
are  not  coated  with  paint  indicate  that 
there  are  spaces  between  the  valve  and 
its  seat,  and  obviously  will  allow  leakage 
when  the  engine  is  running.  Under  these 
conditions,  clean  all  the  color  off  and 
proceed  as  at  first  until  the  valve  sets 
correctly. 

If  the  engine  is  in  a  boat  of  the  cabin 
type,  the  wiring  to  the  spark  plugs  is 
probably  in  good  condition.  However, 
should  the  engine  be  in  an  open  boat  it 
is  advisable  to  rewire  the  engine.  If  the 
grade  of  wire  required  is  not  known,  it 
is  wise  to  take  a  sample  of  the  different 
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sizes  when  purchasing  the  new  wire. 
If  the  engine  be  of  a  complicated  type, 
that  is,  of  two  or  more  cylinders,  all 
wiring  should  be  followed  from  the 
spark  plug  to  its  source  and  tagged  or 
designated  by  some  mark,  so  that  when 
removed  it  can  be  replaced  correctly. 

Refinishing  the  Outside  of  the  Boat  and  Painting 
the  Inside 

The  materials  required  for  the  refin- 
ishing  of  the  outside  of  the  boat  and  the 
inside  painting  for  salt  water  use  are  as 
follows : 

Putty,  white  lead,  white  French  zinc,  lin- 
seed oil,  turpentine,  drier  and  selected  color- 
ing matter  for  the  paint,  red  lead,  copper 
paint,  oxalic  acid,  varnish  remover  and  var- 
nish. 

Sandpaper  in  a  coarse,  or  No.  2,  grade,  and 
a  finer  grade,  such  as  No.  o.  For  the  rough 
work,  steel  wool  of  a  grade  equal  to  the  No. 
2  sandpaper  may  be  used,  perhaps  with  better 
results. 

The  outer  portion  of  the  boat,  aside 
from  the  bright  woodwork,  should  be 
sand-papered  thoroughly  with  the  No.  2 
grade  of  sand  paper,  or  rubbed  with  the 
steel  wool,  until  the  surface  is  smooth. 
Then,  with  a  putty  knife,  examine  all 
the  seams  in  the  boat  to  see  that  the  last 
year's  putty  is  not  loose.  Any  loosened 
putty  should  be  removed.  Where  the 
putty  is  cracked  but  is  held  securely  in 
place,  do  not  take  it  out,  since  the  plank- 
ing of  the  boat  when  once  in  the  water 
will  swell  up  and  close  these  cracks. 

Spots  will  be  found  where  the  seams 
have  contracted  and  pushed  the  putty 
out.  At  these  places  cut  with  the  putty 
knife  until  level  with  the  planking.  The 
next  operation  should  be  to  take  a  small 
quantity  of  white  lead  paint  mixed  as 
follows : 

Take-  a  clean  can  and,  with  the  putty  knife, 
remove,  say,  a  pound  of  white  lead  from  the 
white  lead  pot  and  put  it  in  the  can.  Pour  in 
enough  turpentine  to  make  a  thick,  heavy 
paste.  Then  add  linseed  oil,  mixing  the  paste 
with  a  clean  stick  until  the  paint  runs  off  the 
end  of  the  stick  in  a  rather  heavy  stream.  If 
too  thick  the  paint  will  run  very  sluggishly; 
if  too  thin  it  will  drop  like  water.  A  happy 
medium  must  be  struck. 

For  a  pint  of  white  lead  paint  about 
an  ounce  or  two  of  dryer  will  be  suffi- 
cient for  the  purpose  to  which  this  paint 


is  going  to  be  put.  It  is  advisable  to 
mix  paint  at  least  three  or  four  days  in 
advance  of  the  time  when  it  is  going  to 
be  used,  as  this  gives  the  ingredients 
an  opportunity  of  becoming  thoroughly 
mixed. 

The  paint  being  ready,  the  small  paint 
brush  now  comes  into  use.  Wherever 
the  putty  has  been  removed,  paint  the 
seam  thoroughly ;  by  this  is  meant  on  the 
two  surfaces  at  right  angles  with  the 
outside  of  the  planking.  After  this  has 
been  done  the  paint  should  be  allowed 
to  dry  for  at  least  two  or  three  days. 
The  seams  are  then  ready  to  receive  the 
putty.  The  putty,  in  itself,  is  not  adapt- 
able to  boat  use  and  accordingly  a  mix- 
ture should  be  made  as  follows : 

Take  a  clean  piece  of  board  and  with  the 
putty  knive  remove  from  the  pail  a  quantity 
of  putty  and  place  it  on  the  board.  Then 
take  a  quantity  of  the  pure  white  lead  and  mix 
thoroughly  with  the  putty.  The  proportions 
should  be  about  15  to  20  per  cent,  of  white 
lead  to  80  per  cent,  of  putty. 

When  thoroughly  mixed,  the  prepared 
putty  should  be  of  a  consistency  that  can 
be  kneaded  in  the  hand  without  sticking 
to  the  fingers.  If  too  much  white  lead 
is  introduced  the  mixture  will  stick  to 
the  hands. 

When  the  mixture  has  been  well 
worked  up  and  the  white  lead  thoroughly 
mixed  in,  putty  the  seams  as  follows: 
The  putty  is  forced  into  the  seam  with 
the  putty  knife ;  the  person  doing  this 
work  being  careful  to  see  that  the  seam 
is  entirely  filled  with  putty  up  to  the 
level  of  the  planking.  Otherwise  when 
the  mixture  sets  it  will  sink  inwards, 
making  a  hollow  seam  which  is  very 
homely  in  the  finished  boat.  When  the 
puttying  is  completed,  at  least  three  or 
four  days  should  intervene  before  the 
first  coat  of  paint  is  applied. 

It  is  peculiar,  but  nevertheless  so,  that 
copper  paint  will  not  adhere  to  white 
lead  paint.  If  the  white  lead  paint  goes 
below  the  water-line  and  the  copper 
paint  is  put  on  over  it,  experience  has 
taught  that  before  the  boat  has  been 
many  days  in  the  water  the  paint  will 
start  to  come  off.  It  is,  therefore,  ad- 
visable to  put  a  coat  of  the  copper,  or 
bottom  paint,  on  first. 

Copper  paint  is  secured  ready  mixed. 
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The  brown  copper  paint 
is  the  best,  as  it  repels 
any  marine  growth.  This 
grade  of  copper  paint 
costs  from  $2.25  to  $2.75 
per  gallon.  Upon  open- 
ing the  can  the  paint 
should  be  thoroughly 
mixed  with  a  stick,  as 
the  copper  in  the  liquid 
settles  on  the  bottom 
very  rapidly.  Copper 
paint  applied  to  the  bot- 
tom of  the  boat  will  usu- 
ally dry  hard  in  about 
six  hours.  However,  be- 
fore applying  the  copper 
paint,  any  metal  work  fl 

F   .      '      ,    J  e  .      If  the  Varnish  on  a 

below  the  surface,  such 

astheskeg  and  the  rudder 

which  very  often  are  of  iron,  should  be 

given  a  coat  of   red  lead  paint.     The 

copper  adheres  readily  to  the  red  lead 

paint,  which  may  be  made  as  follows : 

Pour  about  a  pint  of  linseed  oil  in  a  can 
and  then  drop  in  the  red  lead  powder  while 
stirring.  Sixteen  ounces  of  linseed  oil  will 
take  at  least  a  pound  or  slightly  more  of  red 
lead  before  it  has  the  proper  body  for  paint- 
ing. This  also  requires  a  small  quantity  of 
drier,  of  which  two  ounces  will  be  sufficient. 

If  the  red  lead  paint  when  applied  and 
while  drying  becomes  streaky  it  is  be- 
cause there  has  not  been  a  sufficient 
amount  of  the  red  lead  powder  used  in 
making  the  liquid.  This  can  only  be 
remedied  by  giving  the  metal  parts  in 
question  another  coat.  The  painting 
above  the  water  line  may  then  proceed. 

We  will  take  it  for  granted  that  the 
boat  is  painted  white  above  the  water 
line.  Paint  for  this  purpose  can  be  mixed 
for  obtaining  two  distinct  finishes :  One, 
a  high  gloss;  the  other,  a  dead  matte 
finish.  To  secure  these  different  mix- 
tures proceed  as  follows: 

FOB  THE  HIGH  GLOSS. 

Place  in  a  can  about  3  to  4  pounds  of  white 
lead  and  one  pound  of  white  French  zinc. 
Pour  in  turpentine  of  sufficient  quantity  to 
make  a  heavy  paste,  and  then  thin  out  with 
linseed  oil  to  the  same  consistency  as  ex- 
plained before.  Next  add  half  a  tumbler  full 
of  the  drier.  This  paint  should  be  stirred  con- 
tinually for  at  least  half  to  three-quarters  of 
an  hour  in  order  to  secure  the  proper  homo- 
geneous mixture. 


Boat  is  in  Poor  Condition,  It  is  Better  to  Remove 
It  Entirely  and  Then  Refinish. 


If  this  paint  has  been  mixed  in  a  paint 
pail  that  had  white  paint  in  it  before,  it 
is  advisable  to  strain  the  mixture  through 
a  piece  of  cheesecloth  into  a  clean  pail 
so  that  the  paint  will  be  absolutely  free 
from  any  skins. 

Apply  the  paint  with  even  strokes  run- 
ning lengthwise,  and  do  not  remove  the 
brush  abruptly  from  the  planking,  as  this 
will  leave  marks  which,  when  the  paint 
is  dry,  will  show.  After  the  first  coat 
has  been  applied  it  should  be  allowed 
to  stand  for  at  least  36  to  48  hours  to 
dry  hard.  Then  proceed  to  look  over 
the  surface  of  the  paint  to  see  if  there 
are  any  dents,  or  if  the  seams  have  any 
holes  in  the  putty.  If  any  blemishes  of 
this  character  are  found,  fill  to  the  sur- 
face with  the  white  lead  putty.  The 
white  lead  putty  must  be  permitted  to 
dry  hard  before  the  next  operation  can 
take  place.  After  it  has  dried  hard  go 
over  the  surface  lightly  with  the  No.  o 
sandpaper,  then  apply  the  second  coat 
of  white  paint.  At  this  stage  of  the  work 
the  surface  of  the  planking  should  be 
perfectly  smooth  and  the  seams  should 
not  show  through.  By  this  is  meant  that 
from  the  water  line  to  the  top  of  the 
boat  the  planking  should  appear  as  one 
solid  piece.  Two  coats  of  good  paint 
should  be  sufficient.  If,  however,  there 
are  any  marks,  proceed  as  before  with 
the  putty  and  sandpaper,  and  give  a  third 
coat. 
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TO   SECURE  THE  DEAD    MATTE  FINISH. 

Take  60  per  cent,  white  lead,  40  per  cent, 
of  white  French  zinc.  Thin  out  to  the  con- 
sistency required  for  easy  painting,  as  ex- 
plained before,  with  turpentine.  Do  not  put 
in  any  drier.  If  the  quantity  of  paint  mixed 
is  a  gallon  at  one  time  add  about  one-half 
pint  of  linseed  oil. 

Proceed  to  paint  as  in  the  other  in- 
stance. If  any  of  the  white  paint  has 
run  below  the  water  line,  remove  it  with 
the  putty  knife  or  sandpaper  and  pro- 
ceed with  the  second  coat  of  copper 
paint.  The  French  zinc  used  in  the  white 
paint  is  intended  to  keep  the  paint  white. 
Ordinarily,  white  lead  paint  will  turn 
yellow  if  it  is  not  mixed  with  a  sufficient 
quantity  of  the  zinc.  It  should  be  men- 
tioned here  that  the  linseed  oil  for  white 
paint  should  be  of  the  bleached  type. 
For  colored  paints  this  is  not  necessary, 
the  ordinary  raw  linseed  oil  being  quite 
satisfactory. 

For  cockpit  floors,  the  mixture  of  the 
paint  is  slightly  different.  The  white 
lead  is  mixed  into  a  heavy  paste  with 
turpentine  to  which  is  added  equal  parts 
of  a  fair  quality  varnish  and  linseed  oil, 
finally  including  any  desired  ground 
color  and  oil  until  the  desired  shade 
is  secured.  If  the  paint  is  too  thick,  add 
more  of  the  varnish  and  linseed  oil.  To 
this  paint  add  drier.  As  will  be  noted 
from  the  foregoing,  the  drier  varies  ac- 
cording to  the  quantity  of  paint  being 
prepared,  but  it  is  at  all  times  a  very 
small  portion  of  the  mixture — about  two 
ounces  to  the  pint.  This  mixture  com- 
prises a  paint  that  is  more  durable  for 
floor  purposes  than  those  in  which  the 
varnish  is  left  out.  It  might  be  added 
that  an  excellent  coloring  matter  for  this 
purpose  is  raw  sienna.  It  gives  a  light, 
yellowish  buff  tint,  which  is  very  popular 
and  shows  dirt  less  than  many  other 
shades  of  paint.  This  paint  can  be  used 
to  advantage  for  the  outside  top  of  a 
cabin  cruiser,  as  well  as  for  all  floorings 
and  decks.  For  inside  woodwork  in  a 
cabin  type  of  boat  where  white  paint  is 
used,  the  same  mixture  as  used  on  the 
outside  planking  will  be  found  excellent. 
It  is,  however,  better  to  use  the  gloss 
finish  paint,  as  the  one  that  produces  the 
matte  surface  is  not  so  adaptable  for 
inside  work. 


Finishing  the  Bright  Woodwork 

The  condition  of  the  bright  woodwork 
has  a  great  deal  to  do  with  the  procedure 
of  finishing.  If  the  wood  has  been  well 
taken  care  of  it  is  practically  a  simple 
matter  to  renew  its  finish  without  great 
difficulty,  whereas  if  the  varnish  has 
been  allowed  to  wear  off  in  the  preceding 
season  it  will  probably  require  total 
refinishing. 

We  will  take  up  the  first  condition, 
i.  e.,  the  woodwork  in  fairly  good  con- 
dition. 

The  first  step  is  to  scrub  the  wood- 
work thoroughly  with  hot  water  and 
soap,  then  go  over  it  with  a  bleach.  The 
bleach  is  made  up  as  follows: 

Take,  for  instance,  an  ordinary  quart  bottle 
and  fill  it  about  three-quarters  full  with  plain 
water.  Add  oxalic  acid  until  the  solution  be- 
comes saturated ;  i.  e.,  when  the  oxalic  acid 
settles  at  the  bottom  of  the  bottle  and  the 
water  will  not  take  up  any  greater  quantity 
than  it  has  already  taken. 

Spread  the  bleach  thoroughly  over  the 
woodwork  and  allow  it  to  dry.  This 
solution  will  not  in  any  way  attack  the 
old  varnish,  but  it  will  bleach  the  wood 
where  it  is  uncovered.  About  24  hours 
will  suffice  for  the  bleaching  process. 
Following  this  the  bleach  should  be  thor- 
oughly washed  with  a  solution  of  half 
water  and  half  ordinary  vinegar.  When 
thoroughly  dry  go  over  the  work  lightly 
with  a  very  fine  grade  of  sandpaper.  If 
the  sandpaper  is  coarse  it  will  scratch 
the  varnish  that  is  already  on  the  wood- 
work, which  will  show  through  when 
the  new  varnish  is  applied. 

The  foregoing  accomplished,  the  var- 
nishing can  now  proceed.  This  should 
be  well  worked  out  with  the  brush.  Var- 
nishing should  be  done  only  during  dry, 
clear  weather. 

If  the  finish  of  the  workwork  is  in  a 
very  poor  condition,  the  old  varnish  will 
have  to  be  entirely  removed.  To  remove 
it  proceed  as  follows  : 

Cover  a  small  patch  of  the  woodwork 
with  a  varnish  remover,  which  practi- 
cally takes  effect  immediately,  and  fol- 
low with  the  scraper.  When  the  wood- 
work has  been  entirely  gone  over  and 
the  old  varnish  removed,  it  should  be 
stained,  provided  a  stain  was  used  before. 
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These  stains  are  obtained 
ready  mixed.  If,  how- 
ever, the  wood  is  in  the 
natural  state,  such  as  oak 
or  mahogany,  it  is  pref- 
erable to  finish  it  with- 
out stain.  When  the  old 
varnish  has  been  re- 
moved from  the  natural 
wood  and  no  stains  are 
used,  the  bleaching  proc- 
ess with  the  oxalic  acid 
is  resorted  to  as  in  the 
other  instance.  When 
the  woodwork  is  thor- 
oughly washed  and  dried 
it  should  be  gone  over 
with  a  rag  or  piece  of 
cotton  that  is  saturated 
with  linseed  oil.  Before 
the  linseed  oil  has  dried 
thoroughly,  sand- 
paper with  No.  o  sandpaper. 


Possessin 
of  Spare 


g  a  Fair  Ability  in  Handling  Tools  and  a  Liberal  Amount 
Time,   There   Is   No   Reason   Wh 


There   Is'  No   Reason  Why   the  Average  Boat  Owner 
Should  Not  Do  His  Own  Repairing. 


This 


acts  as  a  filler,  making  a  better  surface 
for  the  varnish,  and  is,  in  every  way, 
better  than  a  ready  prepared  filler,  as  it 
takes  greater  labor  to  refinish  the  wood- 
work again,  even  when  the  regular  filler 
has  been  used.  Permit  the  oil  to  dry 
for  at  least  24  hours,  and  then  wipe  off 
clean  with  a  cloth  and  proceed  to  varnish. 
For  all  outside  decks  and  woodwork 
which  are  exposed  to  the  elements,  at 
least  three  coats  of  varnish  should  be 
given,  and  then  one  coat  once  a  month 
during  the  season. 


In  purchasing  spar  varnish  be  sure  that 
it  is  the  very  best  procurable.  This  spar 
varnish  will  cost  in  the  neighborhood  of 
$4.50  per  gallon. 

Do  not  add  anything  to  the  varnish  in 
the  way  of  turpentine  or  other  paint 
mixtures,  as  they  will  spoil  the  varnish. 
In  handling  the  can  do  not  shake  it,  as 
this  causes  air  bubbles  in  the  varnish 
which  will  spoil  the  finish  when  applied 
to  the  wood.  If,  by  accident,  a  can  of 
varnish  should  be  shaken,  it  must  be 
allowed  to  stand  until  all  the  air  bubbles 
have  disappeared. 


NEW  NITROGEN-TUNGSTEN 

STREET  LIGHTS  A  SUCCESS 

IN  SEATTLE 

There  are  probably  fifty  cities  in 
America  which  lay  individual  claim  to 
being  "The  Best  Lighted  City  in  Amer- 
ica." Seattle,  Wash.,  however,  really 
has  well-founded  claims  to  the  distinc- 
tion. Seattle  is  the  first  city  to  exploit 
the  new  nitrogen  filled,  low  voltage 
tungsten  lamp  for  street  lighting,  and  by 


an  ingenious  and  effective  method  of 
diffusion  the  streets  are  flooded  to  all 
points  with  the  genial  glow.  These 
lamps  have  the  highest  efficiency  of  any 
practical  street  lamp  yet  devised,  and, 
due  to  their  satisfactory  behavior,  the 
Government  has  selected  them  as  a 
means  for  illuminating  all  of  the  locks 
at  the  Panama  Canal. 


If  you  enjoy  THE  WORLD'S  ADVANCE, 
tell  others;  if  not,  tell  us. 


HOW  ELECIKIC 


MOTORS  -STARTED 


STARTERS   of   various  kinds  were 
described  in  the  first  part  of  this 
article,  which  appeared  in  the  April  issue 
of  THE  WORLD'S  ADVANCE.    The  second 
part  of  the  discussion  follows : 

True  and  absolute  current  limit  accel- 
eration can  only  be  secured  by  the  use 
of  the  series  wound  accelerating  switch ; 
i.  e.,  a  switch  whose  operating  coil  is  so 
wound  as  to  adapt  itself  for  connection 
in  series  with  the  motor  to  be  accelerated. 
There  are  two  types  of  such  switches  on 
the  market  at  present,  both  of  which 
operate  upon  similar  principles.  The 
general  schematic  arrangement  of  one  of 
these  types  of  switches  is  shown  in  Fig. 
6.  The  winding  /  is  carried  by  a  brass 
tube  within  which  the  core  E  is  free  to 
reciprocate  vertically.  The  upper  end 
of  this  core  carries  a  non-magnetic  stud 
to  which  is  attached  a  copper  contact 
plate  G,  adapted  to  make  contact  with 
a  pair  of  contact  brushes  H  when  the 
switch  is  closed.  The  lower  end  of  the 
core  is  reduced  in  cross  section  and  forms 
a  stem  F,  which  meets  the  body  of  the 
core  to  form  a  shoulder.  The  stem  F 
passes  into  a  hollow  adjustable  plug  C 
which  is  of  magnetic  material.  The 
winding  of  the  switch  is  enclosed  and 
protected  by  a  semi-cylindrical  iron  cas- 
ing A,  which  also  constitutes  the  return 
member  of  the  magnetic  circuit.  The 
upper  member  of  the  frame  or  case  A 
is  provided  with  a  plug  or  polepiece  B 
of  magnetic  material.  When  the  cur- 
rent flows  through  the  winding  I,  mag- 
netic flux  passes  between  the  plug  B 
and  the  upper  face  of  the  core  E.  Sub- 
stantially all  of  this  flux  is  normal  to 
the  face  of  the  core  E  and  is  effective 
in  producing  a  magnetic  pull  tending  to 
close  the  switch.  At  the  lower  end  of 
the  core,  however,  the  flux  has  two  paths. 


One  of  these  is  from  the  horizontal  por- 
tion of  the  frame  A,  into  the  sleeve  or 
hollow  plug  C,  and  from  the  upper  face 
of  this  sleeve  through  an  air  gap  into 
the  shoulder  on  the  core.  This  portion 
of  the  flux  takes  a  direction  practically 
normal  to  the  face  on  the  shoulder  of 
the  core  and  produces  a  magnetic  pull 
which  tends  to  move  the  core  downwards, 
or,  in  other  words,  tends  to  prevent  actu- 
ation of  the  switch.  Through  the  sec- 
ond path  at  the  lower  end  of  the  core 
a  portion  of  the  flux  passes  directly  into 
the  stem  or  extension  F  in  a  direction 
at  right  angles  to  the  direction  of  motion, 
and  this  portion  of  the  flux  is  therefore 
not  effective  in  producing  a  pull  on  the 
core  in  a  vertical  direction.  The  total 
flux  divides  between  these  two  paths  in- 
versely as  their  reluctance.  With  a  small 
current  in  the  winding  /  substantially 
all  of  the  flux  passes  directly  into  the 
extension  F,  this  path  being  of  much 
less  reluctance  than  the  path  including 
the  air  gap.  The  extension  F,  however, 
is  of  restricted  cross  section  and  as  the 
magnetic  force  is  increased  the  reluctance 
of  this  path  increases  and  more  and 
more  of  the  flux  is  crowded  into  the  air 

gap- 

The  core  E  is  then  acted  upon  by  two 
forces :  one,  the  magnetic  pull  at  its 
upper  end  which  tends  to  close  the 
switch ;  and  the  other  made  up  of  the 
weight  of  the  moving  parts  plus  the 
downward  magnetic  pull  at  the  shoulder 
on  the  plunger.  When  the  current  is 
below  a  certain  critical  value  the  upward 
pull  is  greater  than  the  downward  pull 
plus  the  weight  of  the  moving  parts  and 
the  switch  will  close.  When  the  current 
is  above  this  critical  value  the  downward 
pull  plus  the  weight  of  the  moving  parts, 
predominates  and  the  switch  cannot  close. 


684 


THE    WORLD'S   ADVANCE 


685 


The  critical  point  below  which  the 
switch  will  close  and  above  which  it  will 
"lock  out"  is  adjusted  by  screwing  the 
adjustable  plug  C  in  or  out,  which  ad- 
justs the  lower  air  gap.  This  has  the 
effect  of  altering  the  reluctance  in  the 
path,  including  the  air  gap  with  respect 
to  the  reluctance  of  the  path  through 
the  stem  or  extension  F.  Screwing  in 
the  plug  and  thereby  shortening  the  air 
gap  has  the  effect  of  decreasing  the 
value  of  the  current  at  which  the  switch 
will  lock  out,  while  increasing  the  air 
gap  has  the  effect  of  increasing  the  value 
of  the  current  at  which  the  switch  will 
lock  out. 

A  simple  form  of  automatic  starter 
employing  series  wound  switches  to  ob- 
tain current  limit  acceleration  and  used 
in  connection  with  a  compound  wound 
motor,  is  shown  in  Fig.  7.  The  starting 
resistance  R  is  proportioned  so  as  to 
allow  only  150  per  cent,  of  full  load  cur- 
rent to  flow  through  the  motor  when 
it  is  in  circuit  immediately  after  the 


gains  in  speed,  the  current  drawn  from 
the  line  will  decrease  until  the  value  is 
reached  at  which  Si  will  close,  short  cir- 


Fig.  6.— Plunger  Mechanism  of  an  Automatic  Motor 
Starter. 


knife  switch  K  is  closed  to  start  the 
motor.  This  current  will  lock  out  the 
accelerating  switch  Si.  As  the  motor 


Fig.   7.— A  Simple   Form   of  Automatic   Starter   Em- 
ploying  Series    Wound    Switches. 


cuiting  the  first  section  of  resistance  V* 
and  at  the  same  time  energizing  the  oper- 
ating coil  of  St.  This  will  cause  a  suf- 
ficient rise  in  current  to  lock  out  SL  Then 
as  the  current  decreases  again  it  will 
reach  the  value  at  which  Si  will  close, 
cutting  out  a  second  section  of  resistance 
and  energizing  the  operating  coil  of  5». 
When  S*  closes  the  motor  is  connected 
directly  across  the  line  and  is  receiving 
full  voltage  at  its  terminals. 

In  addition  to  the  regular  operating 
coil,  S*  is  also  equipped  with  a  shunt 
wound  holding  coil  H,  which  is  supplied 
with  voltage  equal  to  the  counter  elec- 
tromotive force  of  the  armature,  and 
which  is  designed  to  hold  the  plunger  of 
Ss  up  when  it  is  once  in  the  closed  posi- 
tion. The  magnetic  flux  produced  by  this ' 
coil  is  sufficient  to  hold  £3  closed,  but  not 
enough  to  close  it  until  the  current  in  its 
operating  coil  has  dropped  to  the  value 
for  which  the  switch  is  adjusted.  When 
the  knife  switch  K  is  opened  to  stop  the 
motor  it  opens  the  circuit  to  the  shunt 
holding  coil,  which,  in  turn,  allows  S» 
to  open  immediately,  making  it  possible 
to  close  K  again  to  accelerate  the  motor 
before  the  armature  has  come  to  rest. 
If  this  provision  were  not  made  the 
starter  would  be  very  undesirable  in  case 
it  should  ever  be  required  to  accelerate 
the  motor  prior  to  the  armature  coming 
to  a  dead  stop,  for  with  S*  in  the  closed 
position  and  the  motor  running  at  a  low 
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rate  of  speed,  if  K  were  closed  it  would 
connect  full  line  voltage  across  the  mo- 
tor's terminals  and  the  result  would  be 
either  a  blown  fuse  or  a  collection  of 
fireworks  around  the  commutator. 

In  conclusion,  it  might  be  well  to  add 
that  all  the  different  general  types  of 
automatic  motor  starters  described  in 


this  paper  can  be  equipped  with  shunt 
contactor  switches  for  starting  and  stop- 
ping from  remote  points  by  means  of 
push  buttons,  float  switches  or  other  aux- 
iliary devices.  When  the  shunt  con- 
tactor is  used,  provision  can  also  be  made 
for  overload  protection  while  the  motor 
is  running. 


TELESCOPE  WITH  IMPROVED 
FEATURES 

When  we  consider  that  it  was  early  in 
the  seventeenth  century  that  Galileo  con- 
structed his  first  telescope,  it  would  seem 
that  every  possible  improvement  should 
have  been  made  before  the  dawn  of  the 
twentieth  century.  Yet  as  late  as  Feb- 
ruary 24,  1914,  a  United  States  patent 
was  granted  to  Franklin  B.  Warner  and 
assigned  to  Kirtland  Bros.  &  Company, 


Improved    Telescope    and    Special    Solar    Eye    Piece. 

of  New  York,  for  a  new  and  improved 
multi-focal  telescope. 

The  improved  telescope  is  arranged  to 
permit  of  the  convenient  use  of  inter- 
changeable objective  lenses  of  more  or 
less  magnifying  power  with  different 
focal  lengths,  and  to  allow  changing  the 
length  of  the  tubes  to  correspond  to  the 
focal  length  of  each  respective  objective 
lens.  The  instrument  is  so  constructed 
that  the  tubes  are  firm  and  rigid,  and  held 
in  alignment  at  all  times. 

The  multi-focal  telescope  invention  is 
protected  by  four  very  broad  claims. 
Probably  the  greatest  feature  of  the  in- 
vention is  that  the  user  is  enabled  to 
take  better  advantage  of  distances  and 
the  conditions  of  light  and  atmosphere. 
The  telescope  is  sold  with  two  objective 
lenses,  one  for  medium  range  with  murky 
atmosphere,  and  the  other  for  long  range 
in  a  clear,  rarified  atmosphere.  Despite 


its  many  advantages,  the  telescope  is  sold 
at  a  very  moderate  price. 

Mr.  Warner  was  granted  a  patent  com- 
bination dust  cap  and  solar  eye-piece  on 
April  24,  1906.  The  object  of  this  in- 
vention, as  its  name  implies,  is  to  pro- 
tect the  eye-piece  end  of  the  telescope 
from  dust  and  dirt  when  not  in  use,  and 
to  provide  a  mount  with  a  dark  lens  for 
sun  observations.  The  dust  cap  solar 
eye-piece  is  supplied  with  the  multi-focal 
telescopes. 

With  the  telescope,  eclipses  of  the  sun 
and  moon  can  be  observed  with  interest, 
and  even  sun  spots  may  be  seen  under 
favorable  conditions.  On  a  farm  or  ranch 
of  even  small  size  this  telescope  would 
pay  its  cost  many  times  over.  In  these 
days  of  the  airship  and  the  aeroplane  a 
new  use  for  the  telescope  has  developed, 
hence,  the  person  on  land  needs  a  tele- 
scope to  see  the  ships  in  air  sail  by  no 
less  than  he  who  dwells  by  the  sea. 


ELECTRIC     RAILROADS     IN    THE 
UNITED  STATES 

In  1912  there  were  1,260  electric  street 
railway  systems  in  the  United  States  em- 
ploying a  total  of  282,461  men  and  rep- 
resenting an  investment  of  $4,708,568,- 
141.  So  complete  is  the  network  of  elec- 
tric railways  in  this  country  that  today 
one  can  travel  from  Boston  to  Chicago 
with  only  a  few  miles  of  steam  travel 
where  there  are  gaps  yet  to  be  filled. 


Anyone  knowing  who  the  amateurs 
"IE"  or  "PWR"  are  and  where  they  are 
located,  will  confer  a  great  favor  by  re- 
porting the  information  to  John  M.  Clay- 
ton, 1301  Welch  St.,  Little  Rock,  Ark. 


the  Handy  Man 


A  Lantern  for  the  Porch 


THE  project  offered  in  this  article 
will  serve  either  as  a  lantern  for  the 
porch  or  as  a  wall  bracket  of  unpreten- 
tious but  withal  pleasing  design.     If  it 
is  put  to  the  latter  use  the  severe  side 
panels  may  be  displaced  by  others  bear- 
ing some  quaint  device  sketched  upon 
the  wood  and  cut  out  by  means  of  the 
scroll  saw.     The  panel  for  the  porch 
light  is  purposely  made  severe  in  order 
that  a  house  number  may  be  painted  upon 
the  class.    A  more  artistic  piece  of  work 
may  be  made  of  the 
lantern  if  the  number 
is  cut  directly    from 
the  thin  wood  of  the 
panel    and    made    to 
form  a  part  of  the  de- 
sign itself.  iTisfS 

The  simple  con- 
struction of  the  lan- 
tern may  be  noted 
with  a  glance  at  the 
drawings  in  Fig.  I. 
The  lantern  proper  is 
composed  of  four  side 
panels  of  thin  wood 
fastened  together  with 
beveled  corners  and 
strengthened  by  means 
of  the  top  and  bottom 
frame  and  corner 
posts.  The  dimen- 
sions of  the  lantern 
as  a  whole  may  be  de- 
termined by  using  the 
scale  reproduced  with 
the  drawings  in  this 
figure,  cutting  it  out  with  a  knife. 


materials  to  be  given  to  the 

lumber  mill 

is  as  follows  : 

(A)   l  piece  wood 

i"  X  5" 

XS^" 

(5)  i      "        " 

i"X3" 

X4" 

(C)  i       "        " 

i"  x  ij^' 

'  X  4" 

(£>)  i      " 

2"  X  2" 

X2j£" 

(£)  i 

'/2"X3" 

X3" 

(F)  i       "        " 

M"  X  7" 

X7" 

(G)  4  pieces    " 

54"  X  6" 

X754" 

(tf)  4      " 

'/2"X      '/2 

"  X  5J4" 

(/)    4 

K"X   3i 

"  X  4J4" 

(K)  4      " 

J4"X  54' 

'  X  6J4" 

View  of  Porch  Lamp  as  It  Appears  When 
Completed. 


For  outside  duty, 
mahogany  will  be 
found  the  most  serv- 
iceable and  for  the 
small  quantity  of 
wood  required  the 
cost  will  not  be  pro- 
hibitive. If  the  lan- 
tern is  to  be  used  in- 
doors, the  wood  may 
be  of  oak  or  in  fact 
any  wood  which  har- 
monizes nicely  with 
the  interior  decora- 
tions. 

The  first  operations, 
in  the  event  that  the 
lumber  has  been  or- 
dered cut  to  size  and 
sanded  at  the  mill, 
will  be  to  make  the 
mortise  and  tenon 
joint  between  the  arm 
C  and  the  block  D 
after  the  latter  has 


been  pointed  at  top. 
The  joint  should  be  a  good  fit  and  the 

For  the  dimensioned  details,  the  reader  pieces  left  separate  until  after  the  holes 
is  referred  to  Fig.  2,  in  which  are  given  have  been  drilled  and  the  twin  wire  passed 
the  sizes  of  the  various  pieces  and  the  through.  Prior  to  drilling  the  holes,  the 
number  of  each  required.  The  bill  of  block  B  should  be  centered  upon  and 
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f/g.l 


Various  Views  of  Porch  Lamp,  Showing  the  Assem- 
bly of  the   Parts. 


nailed  to  the  block  A  with  a  very  thin 
layer  of  glue  between.  The  arm  C  is  then 
secured  to  B  by  means  of  two  slender 
wood  screws  passing  through  the  two 
blocks  as  shown  in  the  sectional  view 
in  Fig.  i.  The  hole  may  then  be  drilled 
through  the  two  blocks  and  the  arm. 
The  bevel  may  next  be  cut  upon  the 
lantern  top  F,  The  block  E  is  nailed 
and  glued  to  the  post  D  and  then  the 
top  of  the  lantern  secured  to  this  com- 
bination by  means  of  nails  and  glue.  The 
hole  may  next  be  drilled  through  the  lan- 
tern top,  the  block,  and  the  post.  The 
post  and  arm  are  still  left  separate. 

The  side  panels  having  been  prepared 
and  the  edges  beveled  at  45  degrees,  the 
body  of  the  lantern  may  be  assembled. 
The  first  operation  is  to  nail  the  four 
pieces  H  to  the  lantern  top.  The  lower 
frame  composed  of  the  pieces  7  is  to  be 
assembled  independently  with  glue  and 
nails.  The  side  panels  G  may  then  be 
fitted  to  the  top  of  the  lantern  and  the 
lower  frame,  nails  being  located  cau- 


tiously at  the  mitered  corners.  The  fit- 
ting of  the  corner  posts  K  to  strengthen 
the  body  of  the  lamp  brings  us  to  the 
point  where  the  arm  and  post  C  and  D 
may  be  fitted  together.  A  piece  of  in- 
candescent lamp  cord  of  suitable  length 
is  bared  at  its  ends  and  the  wire  gripped 
under  the  lugs  of  a  lamp  receptacle.  The 
wire  is  then  passed  through  the  hole  in 
the  post  and  the  receptacle  drawn  up 
tightly  against  the  inside  of  the  lantern 
top,  where  it  is  secured  with  screws. 
The  wire  is  then  passed  through  the  hole 
in  the  arm  C  before  the  latter  is  secured 
to  the  post.  The  application  of  glue  to 
the  mortise  and  tenon  and  the  bringing 
of  the  two  snugly  together  completes  the 
assembly.  The  reason  for  holding  these 
two  parts  separate  until  the  wire  has 
been  passed  through  is,  of  course,  ap- 
parent to  the  reader;  it  would  mani- 
festly be  impossible  to  bring  the  wire 
around  the  corner  otherwise. 

The  glass  may  be  milk  white  or  colored 
art  glass  as  the  builder's  preference  dic- 
tates. The  former  is  in  better  taste  for 


Details  of  Lamp 


req'd 


@   4  rea'd 
Hg  2 


Parts    of    the    Porch    Lamp    with    Their    Respective 
Dimensions. 
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the  porch  and  in  such  an  event  an  ex- 
ceedingly pleasing  combination  is  secured 
if  the  entire  woodwork  of  the  lantern  be 
painted  a  dead  black.  If  the  natural 
color  of  the  wood  is  desired,  the  wood- 
work should  be  treated  to  several  coats 


of  good  spar  varnish  both  inside  and  out 
of  the  lantern.  The  greatest  problem  is 
to  protect  the  wood  from  the  action  of 
the  weather  and  the  best  protection  is 
afforded  through  the  liberal  application 
of  good  waterproof  varnish. 


INDIGO  —  AN    INDUSTRY    THAT 
WAS  KILLED  IN  A  NIGHT 

Up  to  a  decade  or  thereabouts  ago 
one  of  the  most  important  of  tropical 
industries  was  the  raising  and  manu- 
facture of  indigo  for  use  as  a  dye. 
Then,  suddenly  and  without  warning, 
came  the  news  of  the  discovery  of  ani- 
line dyes,  by  which,  through  inexpen- 
sive processes,  coloring  mediums  could 
be  manufactured  from  coal  tar  and 
benzole  which  answered  all  the  pur- 
poses of  indigo  at  a  fraction  of  its  cost. 
This  discovery  was  like  a  bomb  thrown 
into  the  midst  of  the  indigo  industry, 
for,  as  far  as  their  future  usefulness 
was  concerned,  the  plants  engaged  in 
the  manufacture  of  that  hitherto  valu- 
able commodity  might  just  as  well 
have  been  dynamited.  To-day,  even  in 
Central  America  and  India  where  it 
was  most  active,  it  is  practically  as 
though  the  indigo  industry  never  ex- 
isted. 

In  the  light  of  the  passing  of  the  in- 
digo industry,  those  who  are  interested 
in  the  production,  manufacture  and  sale 
of  rubber  are  asking  themselves  and 
each  other  if  that  industry  will  not  be 
the  next  one  to  fall  before  the  inflex- 
ible scythe  of  science.  The  world  pro- 
duction of  rubber  at  the  present  time, 
between  the  wild  and  the  plantation 
product,  is  about  90,000  -tons,  worth 
anywhere  from  $150,000,000  to  $175,- 
000,000.  The  investments  in  the  indus- 
try must  foot  up  to  over  a  billion  dol- 
lars. With  rubber  at  one  dollar  a 
pound,  there  is  a  huge  profit  in  it  for 
the  planter,  and  it  is  hardly  likely  ever 
to  go  much  below  that  price  as  long 
as  it  comes  from  the  juice  of  a  tree. 
The  area  planted  to  rubber  trees  would 
be  tremendously  increased  but  for  the 


fear  that  the  discovery  of  a  practicable 
process  of  making  synthetic  rubber  at 
a  low  price  will  be  discovered.  (Such 
a  process  has,  in  fact,  been  discovered 
in  Germany,  but  though  the  ingredients 
— corn,  common  salt  and  lime — are 
very  cheap,  the  elaboration  is  still  so 
expensive  that  the  finished  product  is 
more  costly  than  natural  rubber.)  It 
takes  a  lot  of  courage  for  men  to  put 
several  millions  into  a  project  with  the 
full  knowledge  that  any  day  may  bring 
news  of  an  invention  that  will  make 
them  paupers  at  a  single  stroke.  Syn- 
thetic rubber  at  ten  or  fifteen  cents  a 
pound  does  not  sound  nearly  so  re- 
markable as  a  score  of  scientific  inven- 
tions that  have  been  announced  within 
the  year,  and  few  indeed  are  the  op- 
timists among  the  rubber  men  who  do 
not  feel  in  the  bottoms  of  their  hearts 
that  it  is  coming. 


TELEPHONE    PROGRESS    IN    THE 
UNITED  STATES 

The  recent  completion  of  the  transcon- 
tinental telephone  line  has  been  the  re- 
sult of  a  steady  progress  in  long-distance 
telephonic  transmission.  The  following 
chronological  table  is  interesting. 


Year. 


Terminals. 


Miles. 


1876 — Boston-Cambridge   2 

1882 — Boston-Providence    45 

1884— New  York-Boston   235 

1892 — New  York-Chicago   900 

191 1 — New  York-Denver    2100 

1913 — New  York- Salt  Lake  City 2600 

1915 — New  York-San  Francisco  3400 

America,  the  country  that  gave  birth 
to  the  telephone,  leads  the  entire  world 
in  the  extensive  use  of  this  means  of 
communication. 


Preparing  the  Lecture* 


NOT  the  least  important  feature  of 
the  work  in  hand  is  the  prepara- 
tion of  a  suitable  explanatory  lecture  to 
accompany  the  experiments  which  are  to 
be  performed  with  the  apparatus  de- 
scribed in  past  articles.  Upon  the  snap 
and  vigor  of  the  lecture  depend  in  a 
large  measure  the  successful  presentation 
of  the  offering.  It  is  safe  to  assume  that 
the  day  of  the  electrical  fakir  is  past — 
no  longer  can  the  smooth-tongued  per- 
former claim  some  supernatural  power 
which  enables  him  to  take  through  his 
body  enormous  voltages  which  would 
prove  fatal  to  the  average  mortal.  The 
lecturer  of  this  type  is  as  much  a  thing 
of  the  past  as  is  the  old-time  magician 
who  makes  claim  to  some  occult  power 
rather  than  to  sleight-of-hand  or  me- 
chanical ingenuity  to  accomplish  his 
tricks.  The  electrical  entertainer  of  to- 
day must  bear  in  mind  that  in  the  past 
five  years  the  education  of  the  general 
public  along  the  lines  of  electricity  and 
science  has  advanced  in  an  astonishing 
degree,  and  to  offer  his  experiments  un- 
der the  guise  of  a  wizard  is  not  only  to 
insult  the  intelligence  of  his  audience,  but 
to  stamp  himself  as  an  absurd  charlatan 
as  well.  Just  as  the  modern  prestidigi- 
tator credits  his  quickness  of  hand,  so 
should  the  electrical  entertainer  give 
credit  to  modern  science  for  his  ability 

*This  article  is  one  of  a  series  that  has  appeared 
regularly  in  past  issues  of  Modern  Mechanics  and  THE 
WORLD'S  ADVANCE  since  September,  1914.  Previous 
instalments  have  covered  the  construction  of  the  ap- 
paratus referred  to  in  this  issue.  Back  numbers  may 
be  secured  at  15  cents  per  copy  while  the  supply  lasts. 


to  perform  the  startling  experiments  he 
offers. 

The  class  of  audience  catered  to  should 
also  bear  careful  consideration.  The  style 
of  talk  favored  by  the  intelligent  and 
well-read  Chautauqua  assembly  would  be 
hopelessly  out  of  place  in  even  a  high- 
class  vaudeville  theatre.  This  is  not  due 
to  the  lesser  degree  of  intelligence  to  be 
found  in  the  theatre  audience  so  much  as 
to  the  fact  that  such  an  audience  de- 
mands to  be  shown  rather  than  told.  The 
experiments  must  speak  for  themselves 
and  any  lecture  accompanying  their  pres- 
entation must  be  more  in  the  nature  of 
an  explanatory  "chatter"  rather  than  a 
discourse  on  the  theory  and  scientific 
reasons  for  the  phenomena  demon- 
strated. With  the  typical  lecture  audi- 
ence, on  the  other  hand,  the  explanatory 
remarks  may  be  more  comprehensive  in 
nature,  as  such  an  audience  conies  to  lis- 
ten and  be  instructed,  as  well  as  to  see 
and  be  entertained.  At  the  same  time  the 
performer  must  not  lose  sight  of  the  fact 
that  many  of  the  people  in  even  a  schol- 
arly audience  are  totally  unfamiliar  with 
even  the  fundamentals  of  electricity  ex- 
cept in  a  vague  way,  and  his  discourse 
should  therefore  be  interspersed  with 
frequent  analogies  in  everyday  life  in 
order  that  the  terms  and  phrases  used 
may  be  clearly  comprehended. 

A  clever  touch  of  comedy  is  of  almost 
inestimable  value;  for  the  theatre  audi- 
ence it  should  be  of  the  "slap-stick"  va- 
riety, while  for  the  lecture  assembly  it 
should  be  genteel  or  even  subtle  in  nature. 
As  an  illustration  of  the  former  style  of 
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comedy,    the   writer  has   seen   many   a     more  cultured  audience  would  have  re- 
mediocre  electrical  act  carried  through     suited  in  a  few  disdainful  smiles, 
to  a  riotous  curtain   simply  because  a         The  performer   should   beware  of  a 


The  Theatre  Audience  Demands  to  Be  Shown  Rather  Than  Told;  the  Experiments  Must  Speak  for 

handful  of  boys  from  the  audience  were  lengthy  introduction  in  either  of  the  two 
knocked  off  their  feet  supposedly  through  cases.  For  the  theatre,  the  opening  re- 
contact  with  a  wire.  The  same  bit  of  marks  should  be  exceedingly  brief  and 
comedy  presented  for  the  approval  of  a  (Continued  on  page  695) 


Plant  Culture  by  High  Frequency  Current 

Part  III.     Construction  of  the  Spark  Gap 


TJERHAPS  no  one  portion  of  the  high 
JL  frequency  current  apparatus  is  more 
likely  to  give  trouble  and  to  require  fre- 
quent attention  than  is  the  spark  gap 
across  which  the  condenser  discharges. 
The  discharge  is  accompanied  by  heating 
effects  which  are  in  themselves  trouble- 
some, and  while  the  ordinary  stationary 
form  of  gap  may  give  satisfactory  service 
for  a  time  at  least,  still  its  successful 
operation  is  hindered,  as  the  sparking 
surfaces  become  heated  and  pitted.  The 
gap  to  be  described  has  proved  its  value 
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Tig.   1.— Assembled  View  of  the   Rotary   Spark   Gap. 


in  actual  practice  and,  while  it  may  ap- 
pear to  be  unnecessarily  complex  in  de- 
sign, still  the  many  points  of  advantage 
are  only  brought  out  through  the  con- 
struction of  a  substantial  and  more  or 
less  massive  affair. 

With  reference  to  the  side  elevation 
and  plan  views  in  Fig.  I,  the  gap  consists 
of  two  8-inch  discs  of  zinc  arranged  to 
rotate  in  opposite  directions  at  a  fairly 
rapid  rate  of  speed.  The  rotation  serves 
the  double  purpose  of  always  presenting 
a  fresh  sparking  surface,  and  therefore 
a  cool  one,  to  the  point 
of  discharge,  and  in 
establishing  a  strong 
current  of  air  directly 
upward  and  between 
the  sparking  surfaces, 
due  to  the  surface 
friction  of  the  periph- 
ery of  the  discs.  The 
effect  of  this  current 
of  air  is  to  assist  in 
the  wiping  out  of  any 
arc  which  may  form 
during  the  discharge. 
The  discs  are 
mounted  upon  a  sub- 
stantial framework 
and  base  of  dry  wood 
which  has  been  paint- 
ed with  or  preferably 
boiled  in  paraffin  wax. 
The  discs  are  mount- 
ed upon  shafts  of  1/2- 
inch  steel  and  secured 
to  the  latter  by  means 
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f Steel  jhoff  &i'long 
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Section  A  A 


Defaif  of  brush  aho/der 


Fig.   2.— Details   of  Parts    of   the    Rotary    Spark   Gap,   Showing   Method   of   Construction. 


of  brass  bosses  turned  up  and  drilled  to  a 
snug  fit  on  the  shaft.  When  the  final 
assembling  has  been  done  the  bosses  are 
pinned  to  the  shaft  and  to  the  disc,  thus 
insuring  the  permanency  of  the  con- 
struction. The  final  operation  is  to  take 
a  finishing  cut  off  the  periphery  of  each 
disc  with  the  shaft  held  between  centers 
in  the  lathe. 

The  details  of  the  bearings  are  given 
in  the  enlarged  drawings,  Fig.  2.  The 
reader  will  note  that  the  bearing  proper 
is  a  journal  of  brass  tubing  reamed  to 
fit  the  shaft  nicely.  The  bearing  sup- 
port is  a  casting  with  a  hole  cored 
through  it  to  take  the  journal.  Slots  in 
the  feet  of  the  bearings  permit  the  dis- 
tance between  the  discs  to  be  varied. 

When  the  various  parts  have  been  fin- 
ished, the  bearings  are  located  on  the 
framework  as  shown  in  the  plan  drawing 
and^the  journals  slipped  over  the  shafts. 
A  piece  of  cardboard  is  then  forced  over 
each  end  of  each  journal  after  the  latter 
has  been  propped  up  inside  the  bearing 
with  bits  of  wood.  Melted  lead  is  then 
poured  into  the  opening  at  the  top  of 


the  bearing  and  when  cold  it  will  holcl 
the  journals  in  perfect  alignment  with  the 
shaft.  The  bearings  may  then  be  removed 
and  a  small  hole  drilled  down  through 
the  lead  and  brass  to  afford  a  passage  for 
oil  to  the  shaft.  The  addition  of  an  oil 
cup  stuffed  with  a  wick  completes  the 
bearings,  which  may  be  replaced  on  the 
frame. 

The  shafts  are  belted  together  with 
rubber  belting  crossed  to  make  the  discs 
turn  in  opposite  directions.  The  driving 
is  accomplished  by  means  of  an  electric 
motor  belted  to  a  pulley  on  one  shaft. 

The  current  is  conducted  to  the  discs 
through  wire  or  gauze  brushes  bearing 
upon  the  smooth  bosses,  as  shown  in  the 
plan  view  in  Fig.  i.  The  details  of  the 
brush  holder  are  to  be  seen  in  Fig.  2. 

The  discs  should  rotate  freely  and 
quietly  when  the  motor  is  started.  If 
the  oil  cups  are  properly  fitted,  the  gap 
should  be  capable  of  an  all-day  run  with- 
out trouble  developing.  The  adjustment  of 
the  gap  will  be  considered  in  due  time, 
when  the  instructions  are  given  for  th  ; 
operation  of  the  completed  apparatus. 


High  Frequency  Apparatus' 


IN  the  last  article  we  learned  that  the 
alternating  current,  after  entering  the 
apparatus  within  the  instrument  case,  is 
transformed  or  stepped  up  in  voltage  to 
a  value  perhaps  hundreds  of  times  as  high 
as  that  at  which  it  entered  the  instru- 
ment. This  voltage  would  prove  danger- 
ous or  fatal  under  certain  circumstances 
if  it  were  applied  to  the  body  of  a  pa- 
tient in  its  existing  state.  Before  it  can 
be  used,  therefore,  it  must  be  converted 
to  a  current  of  very  high  frequency,  i.  e., 
one  which  changes  its  direction  of  flow 
hundreds  of  thousands  or  perhaps  even 
a  million  times  per  second.  The  aston- 
ishing characteristic  of  such  a  current  is 
that  it  may  be  applied  to  the  human  body 
in  quantities  which  would  prove  fatal  if 
the  current  were  of  the  commercial  fre- 
quency. 

THE  CONDENSER  AND  OSCILLATORY 
CIRCUIT. 

Tracing  the  course  of  the  high  poten- 
tial current  as  it  leaves  the  secondary  of 
the  transformer,  we  find  that  it  passes 
into  a  device  called  a  condenser.  This 
piece  of  apparatus  consists  of  a  number 
of  sheets  of  tinfoil  separated  by  plates 
of  mica  or  glass.  The  foil  sheets  are 
supplied  with  lugs  projecting  alternately 
first  from  one  side  and  then  from  the 
other  as  the  foil  and  mica  plates  are 
assembled.  The  alternate  lugs  are  sol- 
dered together  on  each  side  and  to  these 
joints  the  wires  from  the  transformer 
are  fastened.  Passing  from  the  conden- 
ser we  find  the  current  flows  through  the 

"This  article  is  the  third  of  a  series  on  high  fre- 
quency apparatus.  The  first  article  appearing  in  the 
March  issue  of  MODERN  MECHANICS  is  a  general 
description  of  a  portable  high  frequency  outfit  which 
is  described  in  detail  in  this  and  succeeding  articles. 


primary  of  another  transformer,  but  one 
without  an  iron  core,  and  finally  across 
a  spark  gap  and  back  to  the  condenser. 

The  condenser  acts  as  a  reservoir  for 
the  current,  which  stores  up  as  a  charge 
on  the  plates  until  the  tension  becomes 
so  great  that  the  current  leaps  across 
the  spark  gap  in  a  crashing  discharge. 
This  discharge  is  not  composed  of  a  sin- 
gle spark,  as  appearances  would  seem  to 
indicate,  but  it  comprises  many  separate 
discharges  which  surge  back  and  forth 
across  the  gap  with  a  motion  which  may 
be  likened  to  that  of  a  swinging  pendu- 
lum. When  the  energy  is  finally  spent 
the  discharge  would  naturally  cease,  but 
during  all  this  time  the  condenser  is 
again  replenishing  its  supply  from  the 
high  voltage  terminals  of  the  transfor- 
mer and  as  soon  as  one  discharge  has 
died  away,  there  is  another  charge  ready 
to  take  its  place.  All  of  this  happens 
perhaps  in  the  ten  thousandth  part  of  a 
second  or  less. 

The  oscillatory  discharge  of  the  con- 
denser across  the  gap  sets  up  a  current 
of  very  high  frequency  in  the  circuit, 
which  includes  the  primary  of  a  second 
transformer  in  it,  as  previously  ex- 
plained. Obviously,  therefore,  it  is  only 
necessary  to  place  within  this  primary  a 
secondary  coil  having  a  suitable  number 
of  turns. of  wire  in  order  to  obtain  a 
high  frequency  current  of  any  desired 
potential.  There  is  no  electrical  connec- 
tion between  the  two  in  the  case  of  cer- 
tain forms  of  apparatus  and,  owing  to 
the  fact  that  nothing  but  a  current  of 
high  frequency  would  induce  another 
current  in  the  secondary  of  this  trans- 
former— due  to  the  absence  of  an  iron 
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core — there  is  no  danger  whatever  of 
the  patient  receiving  a  shock  of  low  fre- 
quency current  from  the  secondary  ter- 
minals. While  this  safeguard  is  not  em- 
ployed in  other  forms  of  medical  high 
frequency  apparatus,  still  the  method 
used  is  quite  as  effective,  and  its  principle 
will  be  taken  up  in  a  future  article.  The 


aim  at  present  is  to  cover  but  one  method 
at  a  time  in  order  to  prevent  possible 
confusion. 

The  generation  of  the  high  frequency 
current  having  been  explained,  the 
method  of  adapting  it  to  the  various  elec- 
trodes and  their  uses  will  be  taken  up  in 
the  next  article. 


PREPARING  THE  LECTURE 

(Continued  from  page  691) 
"straight  from  the  shoulder,"  for  an  audi- 
ence of  this  nature  is  ever  impatient  for 
something  to  happen  and  the  quicker  the 
action  throughout  the  better  the  recep- 
tion. If  the  lecturer  is  endowed  with  an 
unusually  commanding  presence,  which 
invariably  combines  the  gift  of  wit  or 
humor,  he  may  carry  the  action  with 
his  own  magnetic  personality ;  but  for  the 
individual  who  is  not  gifted  in  this  man- 
ner, the  rapid-fire  style  is  safer  and  less 
likely  to  subject  him  to  the  disconcert- 
ing ridicule  of  an  unruly  gallery  crowd. 

The  introductory  remarks  should  be 
quickly  followed  up  with  an  impressive 
experiment ;  this  is  to  at  once  arrest  the 
attention  and  whet  the  appetite  for  bet- 
ter things  to  come.  After  the  successful 
completion  of  this  one  experiment,  the 
performer  has,  in  a  large  measure, 
gained  the  confidence  of  his  people,  and 
in  consequence,  they  will  be  the  more 
ready  to  listen  to  his  further  remarks. 
At  this  point  may  come  the  real  intro- 
duction to  the  entertainment  to  follow. 
The  experiments  should  be  placed  on  the 
programme  in  logical  order  and  every 
effort  made  to  so  arrange  them  that 
there  shall  be  no  wait  whatever  between 
the  successive  demonstrating.  This  fea- 
ture will  receive  attention  at  length  in  the 
next  article,  however,  for  space  will  not 
permit  of  justice  to  it  in  the  present  in- 
stalment. 

The  mediocre  experiments  should  be 
interspersed  with  the  spectacular  and 
startling  ones,  and  invariably  the  climax 
should  consist  of  the  one  experiment  that 
proves  to  be  the  masterpiece.  It  is  not 
always  possible  to  determine  just  which 


one  from  among  the  number  may  prop- 
erly lay  claim  to  this  title  and  this  is 
where  the  value  of  "trying  it  on  the  dog" 
comes  in.  As  a  matter  of  fact  the  final 
rehearsals  of  the  performance  should  be 
before  a  real  audience  and  a  critical  one 
at  that,  for  only  in  this  way  can  the 
production  be  whipped  into  shape. 

In  the  next  article  the  author  will  sug- 
gest an  effective  programme  and  later 
articles  will  carry  the  reader  through  the 
performance  of  the  experiments. 


LOCATING    BULLETS    BY    MEANS 
OF  ELECTRICITY 

Bullets  are  now  being  located  by  elec- 
tricity by  means  of  a  novel  method  re- 
cently described  in  the  British  Medical 
Journal.  Briefly,  it  consists  in  the  use  of 
a  telephone,  similar  to  those  used  in  wire- 
less telegraphy.  To  one  end  of  the  tele- 
phone wire  is  attached  a  small  piece  of 
platinum  which  is  placed  upon  the 
patient's  skin  which  has  previously  been 
moistened  with  salt  water.  The  other  end 
is  in  the  form  of  a  disinfected  thread  of 
silver  and  is  attached  to  the  surgeon's  in- 
struments. The  instant  the  instrument 
strikes  the  tissue  in  which  the  bullet  is 
located,  a  rattle  is  heard  in  the  receivers. 
This  method  is  said  to  be  more  practical 
than  the  present  X-ray  one. 


WIRELESS  CLUB  NEWS 

The  Editors  of  THE  WORLD'S  ADVANCE 
are  at  all  times"  pleased  to  hear  from 
wireless  organizations  throughout  the 
country.  Clubs  and  associations  are 
urged  to  write  in  regarding  their  work. 
Notices  will  be  published  whenever  space 
permits. 
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Recent  Novel  Patents 


For  Wire  Fishing 

To  fish  wires  through  crooked  pipes,  a  Connecticut 
inventor  has  brought  out  a  device  consisting  of  a 
hollow  metal  body,  slotted  upon  the  sides,  a  plug 
which  fits  in  it,  and  wings  projecting  through  the 
slots  and  pressing  against  the  walls  of  the  pipe  by 
means  of  small  springs.  The  wings  are  intended 
to  prevent  the  wire  from  bending  back,  while  their 
construction,  as  can  be  readily  seen  in  the  sketch, 
adapts  them  for  turns. 


Coin  Wrapper 

A  patent  has  been  granted  to  an  Ohio  inventor  on 
an  automatic  coin  wrapping  machine  of  unique  de- 
sign. It  consists  of  an  open,  inclined,  V-shaped 
groove  and  a  metal  finger  for  holding  the  coins  in 
position.  Wrapping  paper  is  placed  in  the  groove, 
under  the  pile  of  coins.  Great  quickness  in  wrapping 
coins  is  claimed  to  be  the  outstanding  feature  of  this 
invention. 


Odd  Tool  Box 

An  unique  tool  box  containing  a  number  of  tool 
trays  mounted  on  a  collapsible  lattice  .framework  is 
the  subject  of  a  patent  granted  to  a  Pennsylvania 
inventor.  Although  the  tool  box  is  no  larger  than 
the  ordinary  tool  boxes  in  general  use,  yet  it  can  be 
opened  and  its  various  trays  will  form  a  convenient 
stand. 


A  Drawing  Board  Attachment 

A  rigid  ruling  strip  of  substantial  length  and  pro- 
vided at  its  opposite  ends  with  small  slotted  arms, 
by  which  it  is  attached  to  a  drawing  board,  is  the 
subject  of  a  patent  granted  recently  to  a  Chicago  in- 
ventor. One  of  the  arms  is  flexible  so  that  the  rule 
can  be  moved  longitudinally  without  causing  the  strip 
to  move  up  and  down,  thereby  causing  errors  in  the 
drawing. 


Pouch  for  Holding  Fruit 

The  patent  office  has  granted  rights  to  a  Washing- 
ton inventor  for  a  fruit  holder  consisting  of  a  pouch 
shaped  member  to  conform  to  the  outline  of  the 
palm  of  the  hand,  with  an  open  mouth  at  its  forward 
end.  The  pouch  is  fastened  to  the  hand  of  the  user 
by  means  of  straps  about  the  thumb,  little  finger  and 
the  wrist. 


Incandescent  Lamp  Protector 

In  order  to  prevent  the  dangerous  glare  of  auto- 
mobile headlights,  a  cup-shaped  covering  for  the  in- 
candescent lamp  has  been  invented  by  a  man  in 
Connecticut.  According  to  the  patent  granted,  an 
elastic  arrangement  holds  the  protecting  cup  in  place 
so  that  it  may  be  easily  attached  or  detached.  Thus 
any  automobile  lamp  may  be  prevented  from  blind- 
ing the  drivers  in  passing  cars. 


A  Bottle  Opener 

Something  out  of  the  ordinary  in  a  bottle-opening 
tool  comprises  the  grounds  upon  which  a  patent  has 
been  granted  to  a  Philadelphia  inventor.  This  bottle 
opener  consists  of  th-  usual  flared  wire  top,  fitted 
with  a  hollow,  tubul  r  handle.  Into  this  tube  a 
pencil  or  rod  of  som  :  sort  is  inserted  and  used  as 
the  lever.  The  advam  age  gained  in  this  bottle  opener 
is  compactness,  and,  if  it  is  fitted  on  a  pencil,  it  is 
always  handy. 


Holder  for  Photographic  Films 

An  adjustable  holder  for  photographic  films  is  the 
subject  of  a  patent  recently  issued  to  an  inventor 
of  New  York.  It  consists  of  a  baseboard  made  of 
some  stiff  material  and  cut  with  slots  by  means  of 
which  upright  posts,  which  hold  the  film,  are  moved 
forward  and  backward  to  accommodate  a  film  of  any 
length.  The  film  is  wound  about  these  posts  and  held 
in  place  by  a  clip.  An  unique  feature  of  this  film 
holder  is  a  provision  incorporated  in  the  construction 
of  one  of  the  posts,  whereby  it  may  be  locked  auto- 
matically in  any  adjusted  position  to  the  baseboard. 
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A  Lock  for  Automobiles 

A  locking  device  designed  to  prevent  the  stealing 
of  automobiles  is  the  subject  of  a  patent  recently 
granted  to  an  inventor  in  Virginia.  It  is  quite 
simple  in  structure,  consisting  of  a  padlock  and  chain 
that  serve  to  lock  one  of  the  operating  levers  of 
the  automobile  so  that  it  cannot  be  moved,  thereby 
preventing  the  car  from  being  run.  A  long  flat  bar, 
having  holes  bored  through  it  at  intervals,  is  attached 
at  one  end  to  the  body  of  the  car.  A  slide  attached 
to  the  lever  is  moved  along  the  bar  until  one  of 
the  holes  in  the  bar  is  opposite  a  hole  of  the  same 
size  in  the  slide.  Through  these  holes  the  curved 
rod  of  the  padlock  is  passed. 


Folding  Table 


Folding  tables  of  all  sorts  have  been  granted 
patents,  but  the  idea  as  worked  out  by  a  New  York 
inventor  has  several  ingenious  features  which  deserve 
attention.  Altogether,  this  table  folds  at  ten  different 
places.  The  four  corners  are  hinged,  and  pivots  at 
the  center  of  the  two  long  sides  permit  still  another 
fold.  The  legs  are  pivoted  also  in  order  that  they 
may  be  drawn  up  out  of  the  way. 


A  Clothes  Hanger 


A  New  York  inventor,  evidently  of  the  impression 
that  there  have  not  been  enough  clothes  hangers 
invented,  has  been  granted  a  patent  on  a  new  clothes 
hanging  idea.  This  hanger  embodies  a  sliding  rack 
on  which  hooks  are  fastened  for  suspending  clothes 
hangers  of  various  sorts.  The  rack  slides  into  a 
rectangular  tube  which  serves  as  a  runway,  so  that 
the  clothes  on  the  hooks  can  be  pushed  back  out  of 
sight  into  the  closet.  The  runway  has  a  slot  cut 
along  the  bottom  for  admitting  the  passage  of  the 
clothes  hooks.  A  semi-circular  metal  strap  is  fast- 
ened at  the  top  and  outer  end  of  the  rack,  so  that 
it  can  be  pulled  out  easily  and  the  clothes  made 
accessible. 


A  Line  Stretcher 

An  instrument  for  stretching  lines  and  possessing 
several  good  features  has  been  patented  by  a  Chi- 
cagoan.  It  comprises  a  fixed  bracket  provided  with 
screw  holes  by  means  of  which  it  is  attached  to  a 
post  or  other  support,  and  a  lever  having  at  its 
upper  end  a  hook  for  attaching  the  line,  and  at  the 
lower  end  a  pivot  on  which  turns  a  cam  controlled  by 
a  handle.  When  the  handle  is  pushed  down,  a  high 
leverage  results  and  the  line  is  tightened. 


A  Cigar  Press 


Cigars  must  be  pressed  to  conform  to  the  dimen- 
sions of  a  standardized  box,  and  to  accomplish  this 
object  an  Illinois  inventor  has  devised  a  mechanism 
for  which  a  patent  has  recently  been  issued.  It  con- 
sists of  a  stationary  base,  ends  and  back.  Along  the 
edge  of  the  back  a  linear  scale  is  engraved  for 
measuring  the  thickness  of  the  compressed  pile  of 
cigars.  The  cigars  are  placed  under  a  board  be- 


tween   one   end   and   a   movable   block.      A   rack   push 

is  block,  or  partition,  i 
the  cigars,  pressii 


bar  secured  to  this  block,  or  partition,  pushes  against 
ing  them  to  the  desired  shape. 


A  Case  for  Chewing  Gum 

Among  the  many  patents  issued  recently  on  mechan- 
ical devices  comes  the  refreshing  idea  from  a  Kansas 
inventor  of  a  case  that  may  be  used  for  holding  chew- 
ing gum,  tickets  or  other  similar  articles.  The  chew- 
ing gum  holder  consists  of  a  closed  case  with  a  slot 
at  the  forward  end  and  a  pivoted  cog  projecting 
through  the  top.  A  spring  pressing  upward  at  the 
bottom  of  the  case  forces  the  sticks  of  gum  against 
this  cog,  and  when  it  is  turned  by  the  movement  of 
a  finger,  a  stick  of  gum  or  ticket — whichever  the  case 
may  contain — slides  out  of  the  slot. 


Support  for  Plants 


Among  the  patents  granted  recently,  a  device  in- 
vented by  a  man  in  Texas  has  well  founded  claims 
to  novelty  and  originality.  It  consists,  in  brief,  of 
a  long  wire  in  which  there  are  several  loops  or  curls. 
Its  purpose  is  to  support  growing  plants.  The  rod 
is  intended  to  be  thrust  into  the  earth  deep  enough 
so  that  it  will  remain  erect,  notwithstanding  the  weight 
which  the  growing  plant  places  upon  it.  As  a  sup- 
plementary support  another  rod,  or  a  number  of  them, 
is  attached  to  the  upright  one  at  an  angle  of  about 
45  degrees  and  forced  into  the  earth  several  inches. 


An  Egg  Tester 


eggs 
etal   c 


been   patented   by  a  man   in   Missouri.     A  metal   case 
with  a   sleeved  hole  in  front,   through   which   the   egg 
chanism. 


The  egg 
ack    of 


is  inserted,  contains  the  testing  mec 
is  placed  in  a  movable  receptacle  in  the  bac 
which  is  inserted  a  miniature  electric  lamp.  At  the 
top  of  the  case  is  an  eye  piece  through  which 
the  egg  is  viewed.  When  the  light  is  turned  on 
and  the  egg  is  in  place,  the  freshness  is  determined 
by  the  quality  of  its  glow. 
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Questions  and  Answers 


This  department  will  appear  regularly  in  THE  WORLD'S  ADVANCE,  subject  to  following 
regulations:  The  questions  must  be  legibly  written  with  typewriter  or  in  ink,  on  one  side  of 
the  sheet.  Each  question  must  be  definite  and  cover  but  one  point  of  the  subject  under  con- 
sideration, although  a  letter  can  contain  more  than  one  question.  On  the  10th  of  the  second 
month  preceding  the  date  of  issue  of  the  magazine,  all  the  questions  on  hand  will  be  consid- 
ered and  those  which  are  put  in  the  most  intelligent  manner  and  of  widest  general  interest 
will  be  selected  for  publication  in  such  issue,  the  number  being  governed  by  the  space  available. 
All  other  questions  will  be  returned  to  the  writers  with  a  statement  of  the  price  for  which 
they  will  be  answered  by  letter.  Return  postage  must  be  enclosed  with  each  letter  containing 
questions,  and  the  letters  must  be  addressed  to  the  Questions  and  Answers  Department  and 
contain  nothing  relative  to  other  departments  of  the  magazine. 


J 


LIGHTNING  PROTECTION. 

In  reply  to  the  many  requests  we  receive^  for 
information  relating  to  protection  from  light- 
ning we  will  offer  the  following  suggestions: 
All  aerials  must  be  protected.  It  is  not  merely 
obeying  the  regulations,  but  it  is  very  desirous 
for  the  operator's  own  personal  safety.  There 
is  very  little  danger  from  lightning  if  the 
aerial  is  properly  protected,  but  it  is  very 
dangerous  to  be  near  one  if  it  is  not  well 
grounded  during  a  thunder  storm.  We  have 
been  in  the  station  when  the  aerial  was  struck 
and  have  observed  several  other  aerials  after 
the  bolt  had  passed.  In  almost  every  case 
there  was  no  damage.  The  flash  of  lightning 
is  usually  severe  and  the  noise  loud,  but  no 
damage  is  done  to  surrounding  property.  Fre- 
quently insulators  are  ^punctured  or  spreaders 
splintered,  but  otherwise  the  damage  is  negli- 
gible. It  would  be  interesting  if  amateurs 
would  write  to  us  what  happened  when  their 
aerial  was  struck  and  the  extent  of  damage 
done,  if  any,  also  the  type  of  ground  used. 
Merely  burying  a  copper  kettle  under  the  sur- 
face will  not  be  sufficient.  A  pipe  driven  down 
at  least  ten  feet  should  be  employed.  The  bet- 
ter the  ground  the  safer  the  station  will  be. 
The  regulations^  require  No.  4  copper  wire  to 
connect  the  aerial  to  the  ground.  This  should 
be  strongly  adhered  to.  A  100  ampere  switch 
is  required,  no  voltage  being  specified.  If  the 
station  has  a  transmitting  set  it  is  best  to  use 
a  (yoovolt  switch,  so  as  to  prevent  the  antenna 
current  from  jumping  across  the  switch  into 
the  ground  when  the  transmitter  is  being  used. 


SELENIUM  CELL. 

(28)  C.  F.  Estwick,  Rochester,  N.  Y., 
asks: 

Q.  i. — Where  or  how  can  I  obtain  a 
selenium  cell  which  will  operate  auto- 
matically to  turn  on  electric  lights  in  the 
evening  when  it  begins  to  get  dark  and 
turn  them  off  again  in  the  morning  as  soon 
as  it  becomes  light? 

Q.  2. — Will   this  device  operate  satisfac- 


torily on  alternating  current  at  commer- 
cial frequencies? 

Q.  3. — Will  the  device  work  satisfactorily 
put  of  doors,  in  a  suitable  housing,  where 
it  would  be  subject  to  variations  in  tem- 
perature due  to  extreme  weather  condi- 
tions? 

A. — It  is  unfortunate  that  there  should 
be  such  a  wide  misunderstanding  of  the 
possibilities  of  the  selenium  cell.  At  its 
best  it  is  but  an  experimental  device  and 
has  not  yet  been  developed  so  that  it  is 
sufficiently  reliable  and  inexpensive  to  be 
of  commercial  importance.  In  the  dark  the 
resistance  of  selenium  is  very  high,  but 
when  a  strong  beam  of  light  falls  on  it 
the  resistance  is  greatly  reduced.  To  use 
such  a  cell  some  form  of  sensitive  relay 
must  be  employed,  then,  of  course,  the  cir- 
cuit may  be  closed  for  direct  or  alternating 
current,  as  the  case  may  be.  It  has  been 
suggested  to  use  such  a  cell  for  turning 
on  lights  by  having  the  relay  make  the 
circuit  when  the  magnets  are  de-energized, 
that  is,  when  the  cell  is  in  the  dark.  In 
this  manner  lights  could  be  turned  on  at 
night,  but  as  previously  mentioned  such  a 
scheme  is  not  commercially  practicable.  A 
time  switch  would  be  about  as  cheap  and 
infinitely  more  reliable. 


MEANING    OF    "DYNAMO"    AND 
"MOTOR." 

(22)     H.  N.  G.,  Philadelphia,  Pa.,  asks: 
Q.  i. — What  is  the  difference  between  a 
motor  and  a  dynamo? 

A.  i. — We  presume  you  might  have  used 
the  word  "generator"  instead  of  "dynamo." 
At  present  the  latter  word  is  largely  re- 
garded as  generic,  that  is,  as  applying  to 
both  uses  of  the  machine.  It  is  certain 
that  in  many  cases,  say  at  a  factory,  up 
to  a  certain  stage  of  the  construction,  per- 
haps even  when  finished,  there  is  no  indi- 
cation as  to  whether  a  given  machine  is 
to  be  used  as  a  generator  or  motor.  Even 
in  the  testing  previous  to  shipment,  the 


THE    WORLD'S   ADVANCE 


699 


machine  may  be  tried  in  both  ways.  The 
final  distinction  comes  only  when  the  par- 
ticular connections  are  made.  If  the  ma- 
chine is  to  be  used  as  a  shunt  generator, 
say  for  charging  storage  batteries,  a  high 
resistance  rheostat  would  be  put  into  the 
field  circuit.  If  it  were  to  be  used  as  a 
shunt  motor,  a  low  resistance  rheostat 
would  be  put  into  the  armature  circuit; 
and  if  for  variable  speeds,  a  rheostat  might 
also  be  used  in  the  field  circuit.  A  series 
motor  is  common  for  street  car  propulsion, 
but  with  the  exception  of  their  use  for 
series  street  lighting,  series  generators  are 
not  often  used.  A  compound  wound  gen- 
erator is  a  very  common  sort,  especially 
for  railway  generating  stations.  When  such 
a  machine,  say  in  smaller  size,  is  used 
as  a  motor,  the  terminals  of  the  series  coils 
should  ordinarily  be  reversed,  else  they  des- 
troy the  magnetism  established  by  the  shunt 
circuit.  In  general,  the  differences  between 
the  two  are  in  the  use  rather  than  the  con- 
struction. As  a  generator  a  somewhat  higher 
speed  than  that  realized  with  the  motor  is  re- 
quired. This  allows  for  overcoming  the 
various  internal  losses.  The  motor  draws 
energy  for  these  purposes  from  the  supply 


per  slot  as  possible,  each  half-winding  oc- 
cupying one-half  the  slot,  as  is  doubtless 
familiar  to  you. 


REMAGNETIZING     PERMANENT 
MAGNETS. 

(32)     J.  B.,  Baltimore,  Md.,  asks: 

Q.  i. — How  can  I  re-energize  permanent 
magnets? 

A.  I. — Find  someone  who  has  a  no-volt 
motor,  bridge  the  magnets,  one  at  a  time, 
across  the  poles.  This  is  to  be  done  with 
the  field  excited,  but  the  armature  not  run- 
ning. If  the  starting  rheostat  does  not 
in  itself  permit  this  condition,  remove  one 
of  the  brushes  or  slip  a  piece  of  paper 
between  it  and  the  commutator. 


WINDING   FOR  A.   C.   MOTOR. 

(30)  A.  S.  B.,  Great  Falls,  Mont.,  asks: 
Q.  I. — What  size  of  wire  should  be  used 
for  winding  the  little  alternating  current 
motor  described  on  page  79  of  the  July 
magazine,  when  the  supply  is  at  60  cycles? 
A.  i. — It  would  be  permissible,  and  per- 
haps advisable,  to  use  the  No.  18  as  de- 
scribed for  the  30-cycle  circuit.  The  ar- 
ticle plainly  states,  however,  that  less  turns 
be  used.  We  would  advise  you  to  put  on 
one  size  larger,  but  getting  as  many  turns 
as  the  space  permitted.  One  point  of  im- 
portance is  not  mentioned  in  the  article, 
and  that  is  to  insulate  the  bolts  that  hold 
the  laminations.  Further,  they  should  be 
of  brass  rather  than  of  iron.  Recognition 
of  this  detail  will  reduce  the  heating  of  the 
motor. 


ARMATURE  WINDING. 
(31)     W.  E.  VanB.,  Edgar,  Neb.,  asks: 
Q.  i. — What  size  and  quantity  of  wire  to 
use    for   an    armature    n/%"    in    diameter,    3" 
long,  having   12   slots,   each   5/16"   dia.,   to 
adapt  it  for   operating  a  jump-spark  igni- 
tion coil?    There  are  two  permanent  mag- 
nets. 

A.  i.— As  you  do  not  state  the  present 
winding,  or  in  what  respects  it  now  fails 
to  operat*,  we  cannot  advise  you  as  closely 
as  desirable.  It  is  certain  that  with  the 
adjunct  of  an  induction  coil  you  can  use 
dynamo  current  quite  as  readily  as  that 
from  a  battery.  We  advise  you  to  use 
No.  22  double  cotton-covered  magnet  wire, 
perhaps  requiring  %  lb.  Get  as  many  wires 


TOY  ALTERNATING  CURRENT 

MOTOR. 

(33)  B.  F.,  Kittanning,  Pa.,  asks: 
.  Q.  i. — What  would  be  suitable  dimen- 
sions and  winding  for  a  toy  alternating 
current  generator,  say  to  give  6  volts  and 
4  amperes,  at  60  cycles?  A  machine  with  6 
poles  is  preferred,  therefore  permitting  a 
speed  of  1200. 

A.  i. — Such  a  machine  is  almost  too 
small  to  build,  for  a  somewhat  larger  one 
would  be  just  as  easy.  Years  ago  there 
were  a  number  of  6-pole  fan  motors  on 
the  market,  notably  those  of  "Emerson" 
make.  If  through  some  dealer  in  elec- 
trical supplies  or  through  some  firm  that 
repairs  motors  you  could  get  one  of  these 
field  magnets,  it  would  be  ideal  for  your 
purposes.  Of  course,  you  will  have  to  ex- 
cite the  field  magnet  from  some  direct  cur- 
rent source,  and  as  you  have  not  decided 
upon  that  we  cannot  advise  you  as  to  the 
size  of  wire  or  number  of  turns.  The  ar- 
mature of  the  fan  motor  would  be  of  no 
service,  for  you  require  one  with  at  least 
12  slots,  using  two  adjacent  slots  for  a  coil. 
24  slots  would  also  answer,  winding  two 
coils  per  pole,  one  inside  the  other.  For 
your  proposed  machine  we  would  recom- 
mend ^an  armature  about  2l/2"  in  diameter 
and  i"  long,  axially,  wound  with  No.  20 
wire.  We  shall  be  glad  to  advise  you  more 
definitely  just  as  soon  as  you  have  found 
out  what  materials  are  available. 


FIGURING  THE  INPUT. 
(34)    E.  W.  S.,  San  Francisco,  Cal.,  asks: 
Q-  .1- — How   to   compute   the   watts   in   an 
electrical  circuit  when  the  volts  and  amperes 
are  known,  as,   for  instance,  the  input  of  a 
transformer? 

A.  i. — Differing  from  the  direct  current 
case,  the  value  of  the  watts  cannot  be  deter- 
mined merely  by  multiplying  the  number  of 
volts  and  amperes.  While  methods  involving 
the  use  of  either  three  voltmeters  or  three 
ammeters  can  be  adopted,  they  are  by  no 
means  available  for  your  purposes,  and  you 
should  have  recourse  to  an  indicating  watt- 
meter. 
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DIG  SECTION 

Devoted  to  the  Encouragement  of  Amateurs 
^         and  Experimenters  in  the  Field  of 
Radio  Communication. 


THE  TEST  BUZZER  AND  ITS  USES 

Describing  in  Detail  the  Various  Applications  of  an  Electric 
Buzzer  in  Testing  Receiving  Apparatus. 

By  E.  E.  Bucher 

Instructing    Engineer,    Marconi    Wireless    Telegraph    Company    of    America 


SINCE  the  advent  of  commercial  wire- 
less telegraphy,  the  simple  bell  buzz- 
er has  achieved  a  position  of  dignity 
and  importance.  No  longer  does  this 
device  alone  adorn  the  wall  of  the  but- 
ler's pantry  and  perhaps  advise  the  pres- 
ence of  the  unwelcome  gas  bill  collector, 
but  it  becomes  as  well  an  invaluable  asset 
to  the  radio  experimenter  for  the  pre- 
adjustment  of  a  detector  or  the  calibra- 
tion of  an  oscillatory  circuit. 

At  the  time  when  self -restoring  de- 
tectors were  introduced  into  the  art  of 
radio  telegraphy,  necessitating  the  use 
of  head  telephones  for  recording  pur- 
poses, it  became  apparent  that  there 
should  be  at  hand  some  feeble  source  of 
high-frequency  electrical  oscillations  for 
adjustment  of  the  receiving  detector  to 
the  maximum  degree  of  sensitiveness; 
and  it  was  early  discovered  that  when 
any  portion  of  a  buzzer  circuit  (in  oper- 
ation) was  placed  in  an  inductive  rela- 
tion to  the  windings  of  a  detector  circuit, 
a  faithful  reproduction  of  the  note  of 
a  genuine  radio  transmitter  was  effected. 

It  has,  in  some  instances,  been  so  thor- 
oughly instilled  in  the  mind  of  the  junior 
experimenter  that  a  high  or  perhaps  well- 
nigh  disastrous  potential  is  required  to 
radiate  energy  from  an  oscillatory  cir- 


cuit, that  he  does  not  at  once  grasp  the 
fact  that  the  desired  results  may  be  ob- 
tained even  when  the  circuit  is  set  into 
excitation  by  a  feeble  source  of  energy, 
such  as  two  or  three  volts  of  battery  cur- 
rent. 

However,  one  fact  cannot  be  denied ; 
the  amateur  station  minus  this  buzzer 
testing  equipment  is  working  at  a  dis- 
tinct disadvantage  and  it  behooves  the 
owner  to  at  once  educate  himself  into 
its  daily  use. 

For  the  benefit  of  experimenters  of 
this  class  the  writer  will  describe  four 
distinct  methods  for  employing  the  bell 
buzzer  in  connection  with  one  or  two 
cells  of  battery  as  a  source  of  charging 
potential  for  excitation  purposes,  viz.: 

(1)  The  plain  buzzer  excitation  circuit. 

(2)  The  aperiodic  buzzer  excitation  circuit. 

(3)  The  highly  damped  buzzer  excitation 

circuit. 

(4)  The   feebly  damped   or  timed  buzzer 

excitation   circuit. 

THE   PLAIN   BUZZER  EXCITATION   CIRCUIT. 

In  this,  the  first-named  method,  the 
buzzer  is  simply  employed  to  locate  the 
most  sensitive  spot  on  a  detector  of  the 
crystalline  type.  It  is  most  effective 
when  employed  as  shown  in  Fig.  I.  A 
small  piece  of  insulated  bell  wire,  W, 
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Wiring    Diagram    for    a    Buzzer    Test    Set    Used    in 
Finding    Sensitive    Spots    of    Crystal    Detectors. 

is  connected  to  the  stationary  platinum 
electrode  of  the  vibrator  and  then  ex- 
tended to  and  wrapped  about  the  earth 
lead  of  the  receiving  tuner. 

If  the  crystal  to  be  adjusted  is  of  the 
silicon  or  perikon  type,  it  is  quite  suf- 
ficient that  the  lead  be  wound  about  the 
earth  lead,  but  when  carborundum  is  the 
detecting  element,  the  wire  may  have  to 
be  bared  and  direct  metallic  connection 
made.  The  point  of  best  adjustment  is 
readily  obtained;  the  buzzer  being  set. 
into  operation  and  various  points  on  the 
crystal  tried  out  until  the  maximum  re- 
sponse in  the  head  telephone  circuit  is 
attained. 

The  action  of  this  device  is  as  fol- 
lows: When  the  buzzer  is  set  in  vibra- 
tion— by  means  of  a  small  battery  cur- 
rent— an  extra  potential  due  to  counter- 
electromotive  force  is  set  up  in  the  wind- 
ings and  manifested  as  a  spark  at  the 
platinum  contacts.  The  wire  extended 
from  the  stationary  platinum  electrode 
becomes  one  side  of  an  open  circuit  os- 
cillator, the  windings  of  the  buzzer  the 
opposite  side,  which  is  charged  by  the 
extra  potential  and  discharged  at  its 
own  period  of  vibration,  emitting  highly 
damped,  feeble  oscillations  of  extremely 
short  wave  length. 

The  pulses  of  energy  flowing  in  the 
extended  wire  act  inductively  on  the 
aerial  circuit,  setting  up  in  it  similar 
pulses,  which  are  again  transferred  to 


the  detector  circuit,  wherein  they  are 
made  audible.  If  desired,  the  extended 
wire  W  may  be  wrapped  around  some 
portion  of  the  detector  circuit  winding 
in  place  of  the  earth  lead. 

Buzzers  employed  in  work  of  this 
nature  should  emit  a  high-pitched  note. 
It  is  now  possible  to  purchase  on  the 
open  market  several  makes  having  this 
characteristic. 

A  buzzer  of  any  type  may  be  adjusted 
for  a  high  note  if  the  platinum  electrode 
of  the  soft  iron  armature  is  removed 
from  the  spring  and  fastened  directly 
to  the  armature.  There  is  the  added  ad- 
vantage in  this  reconstruction  that  the 
buzzer  is  practically  noiseless*  in  opera- 
tion. 

THE  APERIODIC  BUZZER. 

The  aperiodic  buzzer  excitation  circuit 
is  often  used  to  give  impulse  excitation 
to  a  radio-telegraphic  circuit  upon  which 
measurements  are  to  be  made. 

A  particular  application  of  it  is  shown 
in  Fig.  2,  where  the  aerial  circuit  of  a 
receiving  set  L  i,  C  i,  L  2,  is  to  be  cali- 
brated. 

An  ordinary  buzzer  B  has  an  aperiodic 
discharge  circuit,  R,  L,  C,  shunted  across 
the  contacts  of  the  vibrator. 

The  condenser  C  is  charged  by  the 
counter-electromotive  force  of  the  buzzer 
windings,  but  the  discharge  through  L 
and  R  is  non-oscillatory  owing  to  the  re- 
sistance R.  Thus  the  pulses  of  energy 
flowing  through  L  may  act  inductively 
upon  one  or  two  turns  of  wire  in  the 
earth  circuit,  thereby  charging  the  aerial 
system,  which  in  turn  discharges  at  its 


fig.  2 


Hook-up    for   Connecting   Buzzer   in   Order   to   Give 
Impulse    Excitation    to    a    Receiving    Set. 
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own  frequency,  as  determined  by  the 
values  of  inductance  and  capacity  em- 
ployed. 

Next  a  wavemeter,  comprising  the  in- 
ductance coil  L  3,  the  variable  con- 
denser C  2,  the  detector  D  and  the  head 
telephones  P,  is  placed  in  inductive  re- 
lation to  some  portion  of  the  antenna 
system,  being  coupled  as  loosely  as  pos- 
sible. 

The  buzzer  being  set  into  operation, 
the  capacity  of  the  wavemeter  condenser 
is  then  altered  until  a  maximum  of  re- 
sponse is  heard  in  the  head  telephones; 
from  which,  of  course,  the  wave  length 
is  directly  obtained. 

A  number  of  settings  of  the  aerial 
tuning  inductance  L  2,  the  short  wave 
condenser  C  i,  and  the  primary  wind- 
ing L  i  may  be  made  and  the  corre- 
sponding readings  obtained  on  the  wave- 
meter  can  then  be  tabulated  or  plotted 
in  the  form  of  a  curve  for  future  refer- 
ence. 

During  the  test  the  single  turn  of  wire, 
L,  should  always  be  coupled  as  loosely 
with  L  i  as  is  consistent  with  the 
strength  of  signals.  The  condenser  C 
may  have  a  value  of  about  0.004  micro- 
farads and  the  resistance  R,  600  to  900 
ohms. 

THE    HIGHLY    DAMPED    BUZZER. 

For  simply  finding  the  sensitive  spot 
on  a  crystal,  the  so-called  highly  damped 
buzzer  excitation  circuit  is  of  value. 


*',    * 


Scheme    of    Connections    for    Using    a    Buzzer    as 
Generator   of   Highly    Damped   Waves. 


In  Fig.  3,  L  i,  C  i,  L  2  constitute 
the  antenna  circuit  of  a  receiving  set, 
while  the  coil  L  3  is  the  secondary  wind- 
ing connected  to  the  detector  D,  etc.  The 
test  buzzer  is  represented  at  B,  the  bat- 
tery at  Bat.  The  vibrator  of  the  buzzer 
is  shunted  by  the  condenser  C  and  the 
single  turn  of  wire  L.  The  condenser 
C  has  a  considerable  value  of  capacity, 
say  i  or  2  microfarads. 

When  the  buzzer  is  set  into  vibration, 
the  circuit  LC  becomes  charged  by  the 
counter-electromotive  force  of  the  wind- 
ings, but  the  discharge  of  C  is  in  the 
form  of  highly  damped  electrical  oscil- 
lations, owing  to  the  preponderance  o£ 
capacity  and  the  absence  of  any  con- 
siderable value  of  inductance. 

Regardless  of  the  wave  length  to 
which  the  local  detector  circuit  may  be 
adjusted,  it  will  be  set  into  excitation 
by  the  testing  circuit,  and  hence  the  best 
point  on  the  crystal  for  rectification  is 
readily  located.  Care  should  be  taken 
to  have  the  coil  L  in  inductive  relation 
to  the  used  turns  of  L  3. 

A  number  of  receiving  sets  furnished 
to  the  United  States  Navy  have  been 
fitted  with  test  buzzers  of  this  type. 

THE   TUNED    BUZZER   TESTING    CIRCUIT. 

Of  the  methods  described,  the  tuned 
buzzer  testing  circuit  is  the  most  desir- 
able, and  it  is  positively  indispensable 
to  the  amateur  experimenter  who  owns 
a  wavemeter,  for  it  not  only  serves  the 
purpose  of  adjusting  the  receiving  de- 
tector, but  also  permits  the  circuits  of 
the  entire  receiving  tuner  to  be  pread- 
justed  to  the  maximum  degree  of  effici- 
ency. 

The  complete  circuits  are  shown  in 
Fig.  4.  As  usual,  the  circuits  of  a  re- 
ceiving tuner  are  indicated  by  the  varia- 
ble elements  of  the  antenna  circuit  L  2, 
C  i,  L  i,  L  4;  the  local  detector  circuit 
by  L  3,  C  2,  C  3,  D  and  P. 

The  wavemeter  LC  is  set  into  excita- 
tion by  the  buzzer  B  in  connection  with 
the  battery  Bat,  and  thus  becomes  a 
miniature  transmitting  set,  emitting  os- 
cillations of  feeble  damping. 

It  will  be  observed  that,  in  order  to 
complete  the  circuit,  the  battery  current 
for  the  operation  of  the  buzzer  flows 
through  the  coil  of  the  wavemeter  L. 
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When  the  vibrator  is  in  operation  the 
rise  and  fall  of  the  lines  of  force  about 
L  cause  the  condenser  C  to  become 
charged,  which  in  turn  discharges 
through  L  at  a  frequency  corresponding 
to  whatever  values  of  L  and  C  may  be 
used. 

It  is  important,  in  order  that  the  coun- 
ter-electromotive force  of  the  buzzer 
windings  may  be  absorbed,  that  the  mag- 
nets be  shunted  by  a  condenser  of  large 
capacity,  say  I  microfarad,  or  this  con- 
denser may  be  conveniently  replaced  by 
a  non-inductive  resistance  of  about  100 
ohms. 

For  preadjustment  of  the  entire  re- 
ceiving tuner  the  method  is  as  follows: 

First,  the  secondary  circuit  of  the  re- 
ceiving tuner  L  3  is  rather  tightly 
coupled  to  the  primary  winding  L  I, 
the  condenser  C  2  being  set  at  the  zero 
position.  The  coil  of  the  wavemeter  L 
is  coupled  to  a  single  turn  of  wire,  L  4, 
included  in  series  with  the  antenna  sys- 
tem. 

With  the  buzzer  in  operation,  high  fre- 
quency electrical  oscillations  of  a  defi- 
nite period  traverse  the  wavemeter  cir- 
cuit and  are  then  transferred  by  electro- 
magnetic induction  to  the  aerial  circuit. 
These  oscillations  will  have  maximum 
intensity  when  the  aerial  circuit  has  the 
same  value  of  wave  length  as  the  wave- 
meter.  This  condition  is  attained  when 
the  adjustable  elements  L  2,  C  I,  L  are 
altered  in  value  until  a  maximum  re- 
sponse is  secured  in  the  head  telephones. 

The  signals  will  have  still  greater 
strength  when  the  local  detector  circuit 
L  3,  C  2,  is  in  resonance  with  .the  aerial 
circuit;  this  being  accomplished  when 
the  values  of  these  two  elements  are 
altered  as  necessary. 

Resonance  having  been  obtained,  the 
detector  may  now  be  adjusted  for  sensi- 
tiveness, and,  to  do  this  most  effectively, 
the  coil  L  should  tx  coupled  as  loosely 
as  possible  to  L  4.  Further  trials  at  the 
detector  are  made  until  the  maximum 
possible  strength  of  signals  is  obtained. 

It  may  be  of  interest  to  note  here  the 
relative  sensitivity  of  certain  of  the  va- 
rious detectors.  For  instance,  the  writer 
finds  that  when  silicon,  perikon  or  ceru- 
site  detectors  are  employed  the  coil  L 
must  generally  be  within  an  inch  or  two 


Fig.  4 


Connections  for  a  Buzzer  that  Permits  of  Emitting 
Oscillations    of   Any   Desired   Wave   Length. 

of  the  coil  L  4,  but  when  a  triple  valve 
amplifier  is  the  detecting  element  the  en- 
tire wavemeter  must  be  removed  to  a 
point  fifteen  or  twenty  feet  away  from 
the  complete  apparatus. 

It  will  readily  be  seen  why  this  method 
is  preferable  for  the  preadjustment  of 
a  receiving  set,  for  when  the  receiving 
system  is  excited  as  a  whole  in  this  man- 
ner, account  is  taken  of  the  degree  of 
coupling  between  the  primary  and  sec- 
ondary windings,  and  accordingly  the 
correct  adjustment  for  the  reception  of 
signals  of  maximum  intensity  is  given. 

It  should  not  be  forgotten  that  the 
wavemeter  must  have  such  values  as  to 
be  within  the  range  of  the  set  to  be 
calibrated,  and  if  satisfactory  results  are 
not  obtained  it  may  be  due  to  the  lack 
of  proportion  between  the  circuits. 

A  minimum  value  of  battery  current 
should  always  be  employed  for  the  op- 
eration of  the  buzzer.  It  might  there- 
fore be  advisable  to  include  a  small  bat- 
tery rheostat  in  the  circuit  as  indicated 
in  the  drawing.  Should  it  be  desire-'  to 
calibrate  the  secondary  winding  alone, 
the  antenna  circuit  may  be  disconnected 
and  the  coil  of  the  wavemeter  L  placed 
in  inductive  relation  to  the  secondary 
winding  L  3.  The  constants  of  that  cir- 
cuit may  then  be  varied  and  the  cor- 
responding wave  lengths  noted  on  the 
wavemeter  where  maximum  response  is 
secured. 


,704 


THE    WORLD'S   ADVANCE 


fig.  5 


Connections    for    a    Simple    Buzzer    Practicing    Set 
That   May   be   Used   in   Learning   the   Codes. 

Last,  but  by  no  means  least,  we  may 
mention  the  use  of  the  buzzer  for  in- 
struction in  the  telegraph  codes.  As  a 
learner's  practice  device  it  has  no  equal. 
A  diagram  of  connections  is  shown  in 
Fig.  5,  where  an  ordinary  buzzer,  B, 
is  connected  to  the  battery,  Bat,  in  con- 
nection with  the  telegraph  key,  K.  The 
circuit  containing  the  telephones,  P,  the 
condensers,  C,  and  the  battery  rheostat, 
R,  is  shunted  across  the  contacts  of  the 
vibrator. 

The  key  being  closed  and  the  buzzer 


properly  adjusted,  a  high-pitched  note 
is  produced  which  may  be  regulated  to 
imitate  any  type  of  radio-telegraph  spark 
transmitter  in  use  today. 

For  "fulness"  of  tone  the  condenser 
C  should  have  a  capacity  of  the  order 
of  2  microfarads,  and  the  rheostat  R 
a  maximum  value  of  resistance  of  about 
10  ohms. 

The  use  of  the  reheostat  R  will  soon 
become  obvious,  because  sufficient  energy 
is  released  from  the  condenser  C  to  op- 
erate several  hundred  head  telephone  re- 
ceivers and,  of  course,  in  a  single  tele- 
phone without  the  rheostat  the  sounds 
would  be  of  unbearable  intensity. 

Finally,  the  writer  finds  that  there  is 
some  misunderstanding  as  to  the  num- 
ber of  interruptions  which  can  be  ob- 
tained per  second  by  a  buzzer.  Certain 
high-pitched  buzzers  constructed  partic- 
ularly for  radio-telegraph  apparatus  will 
give  a  frequency  of  vibration  of  from 
looo  to  2000  per  second. 


A  RAPID  ACTION  SLIDER 

In  the  accompanying  sketch  is  shown 
a  type  of  slider  that  can  be  used  advan- 
tageously on  tuning  coils  of  average 
length  and  large  diameter. 

In  the  center  of  the  slider  bar  of  a 
tuning  coil  bore  a  hole  of  a  suitable  dia- 
meter to  pass  an  8/32  machine  screw. 


Then  take  a  piece  of  phosphor-bronze  or 
springy  brass  strip  of  about  one-half  the 
length  of  the  tuning  coil.  At  one  end 
bore  a  hole  through  the  strip  to  hold  it  on 
the  screw  that  passes  up  through  the  hole 
in  the  slider  bar,  by  means  of  two  nuts. 
Bend  the  other  end  of  the  spring  and 
round  it  off  so  that  it  will  slide  over  the 
wire  without  binding.  Place  a  suitable 
knob  on  the  end  of  the  screw  and  the 
slider  is  complete. 

Such  a  slider  as  described  in  the  fore- 
going is  far  simpler  to  adjust,  a  mere 
turning  to  the  right  or  left  being  all  that 
is  necessary. — NATHAN  WOLPERT. 


This  Simple   Arrangement  Permits   of  Greater   Ease 
and  Rapidity   in  Tuning. 


MEWAKK    RADIO    CLUB 

The  Newark  Radio  Club  has  recently 
been  organized  by  young  men  residing 
in  and  near  Newark.  All  amateurs  in 
the  vicinity  who  are  interested  in  radio 
telegraphy  are  urged  to  join  the  associa- 
tion. Communications  should  be  ad- 
dressed to  the  secretary,  David  S.  Cohen, 
369  Morris  Avenue,  Newark,  N.  J. 
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THE  STATIONS  AND  APPARATUS  IN  THE  ABOVE  VIEWS  ARE  AS  FOLLOWS: 
(1)  Wireless  Station  of  Paul  Robillard,  New  London,  Conn.  (2)  Wireless  Station 
of  J.  D.  Haig,  Merchantville,  N.  J.  (3)  Receiving  and  Sending  Set  of  H,  Corcell 
Stuart,  St.  Johnsbury,  Vt.  (4)  Experimental  Apparatus  of  Dale  Laughlin,  Sioux  City, 
Iowa.  (5)  Wireless  Station  of  Edmond  B.  Carr,  Springfield,  111. 


An  Efficient  Transmitting  Condenser 


By  C.   L.  Sears 


T"1  HE  average  glass  plate  condenser 
*  does  not  give  good  service  since 
losses  due  to  brushing  are  great.  A  glass 
plate  condenser  immersed  in  a  good 
grade  of  transformer  oil,  using  copper 
foil  or  sheet,  has  been  found  to  be  nearly 
as  good  as  a  compressed  air  condenser, 
without  the  high  cost  and  bulky  appear- 
ance of  the  latter. 

The  condenser  described  in  this  article 
will  be  found  suitable  for  any  ordinary 
amateur  set  up  to  one  kilowatt  when 
using  a  wave  length  of  200  meters.  The 
variable  and  adjustable  feature  will  be 
appreciated  if  one  desires  to  use  the  full 
power  at  all  different  adjustments  of  the 
oscillation  transformer.  Very  often  a 
transmitting  outfit  using  a  one  kilowatt 
transformer  will  not  give  an  antenna 
reading  of  more  than  2^  to  3  amperes, 
due  to  the  incorrect  capacity  of  the  con- 
denser, which  does  not  absorb  full 
power;  whereas,  if  the  condenser  were 
the  correct  size  it  would  take  the  full 
power  and  the  antenna  would  show  5  to 
6  amperes  on  the  hot-wire  ammeter. 

The  condenser  about  to  be  described 
has  a  very  wide  range,  namely,  from 
approximately  .00005  to  .0199  mfds.,  and 
consists  of  one  variable  portion  with  a 
maximum  of  .00342  mfds.,  and  an  ad- 
justable portion  of  three  units:  One  of 
.00206  mfds.,  one  of  .00412  and  one  of 
.0103  mfds.  The  variable  portion  is 
made  after  the  manner  of  a  receiving 
variable  condenser  of  the  rotary  plate 
type  with  the  exception  that  it  is  some- 
what larger  and  uses  transformer  oil  as 
a  dielectric  instead  of  air. 

It  is  particularly  in  wireless  telephone 
work  that  this  condenser  will  be  found 
very  useful,  since  it  possesses  the  variable 
feature  combined  with  high  insulation 
that  is  proof  against  break-downs. 

In  Fig.  i  are  shown  the  various  parts 
of  the  variable  condenser.  The  plates 
(see  A  and  B)  are  cut  from  1/16  inch 
aluminum  or  copper  sheets  to  the  sizes 
given.  Twenty  of  the  plates  shown  at  A 
and  nineteen  like  B  are  required.  After 
being  cut  to  size  and  drilled  out  as 


shown,  the  plates  should  be  made  per- 
fectly flat  by  hammering  them  with  a 
leather  mallet.  Two  pieces  for  connec- 
tion should  be  made  as  shown  at  /  and 
K.  The  piece  K  is  drilled  for  the  same 
sized  holes  as  the  stationary  plates,  A, 
while  the  piece  /  is  merely  a  flat  strip. 

The  dimensions  for  the  washers  are 
given  at  C  and  D,  cut  from  round  brass 
rod.  There  are  required  18  like  C,  cut 
from  24-inch  round  rod,  and  57  like 
D,  cut  from  ^-inch  round  rod,  all  5/16 
inches  long.  Also  while  making  these 
washers  there  should  be  cut  three  pieces 
i  inch  long,  ^-inch  diameter)  and 
threaded  for  10-32;  six  pieces  ^4 -inch 
long  and  ^2-inch  diameter,  threaded  for 
10-32;  one  piece  i  5/32  inches  long,  24- 
inch  diameter,  threaded  for  14-20;  one 
piece  13/32-inch  long,  24-inch  diameter, 
threaded  for  14-20;  and  one  piece  ^4 -inch 
long,  24-inch  diameter,  threaded  for 
14-20.  These  last  pieces  will  serve  to 
hold  the  various  parts  together. 

The  rods  for  holding  the  plates  com- 
prise three  pieces  of  3/i6-inch  round 
brass  rod,  E,  threaded  for  10-32,  and  one 
piece  of  y\ -inch  round  rod  nJ/2  inches, 
and  threaded  for  14-20,  as  shown. 

The  handle  for  .turning  the  rotary 
plates  is  shown  at  G  and  is  made  from 
24-inch  black  fiber  and  drilled  half-way 
through  the  center  with  a  3/1 6-inch  drill 
and  tapped  out  with  a  14-20  thread.  The 
pointer  is  made  from  a  short  piece  of 
No.  12  aluminum  wire  driven  in  the 
handle,  the  end  being  flattened  and  cut  to 
a  spear  head  form  with  a  pair  of  shears. 
The  part  shown  at  H  is  used  as  a  bearing 
for  the  handle  and  is  made  from  i-inch 
round  brass  rod,  threaded  for  14-20. 

The  scale  or  dial,  I,  is  made  about  6 
inches  in  diameter  and  a  trifle  more  than 
a  semi-circle.  If  the  maker  has  not  a  set 
of  numbering  dies,  the  dial  may  be  etched 
with  nitric  acid  by  first  coating  it  with 
melted  beeswax  and  scratching  through. 
A  small  quantity  of  acid  is  then  placed 
in  the  scratches.  When  etched  deep 
enough  the  acid  may  be  washed  off  with 
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ammonia,  and  by  heating  the  plate  the 
wax  may  be  wiped  off  with  a  rag  and  the 
plate  can  be  polished  and  lacquered. 

A  piece  of  24-inch  black  fiber  should 
be  made  the  same  size  as  the  plate  shown 
at  A,  except  that  the  center  should  not 
be  cut  out  and  it  should  be  about  I  inch 
greater  than  a  semi-circle.  Through  the 
center  is  drilled  a  l/± -inch  hole.  This  is 


The  condenser  electrodes  are  made  as 
shown  at  A,  Fig  2,  and  are  cut  from  cop- 
per foil  or  thin,  soft  copper  sheet.  The 
condenser  is  built  up  as  shown  at  B,  Fig. 
2,  and  connected  as  shown  at  C.  The  sec- 
tions are  as  follows: 

First  section,  C,  i  and  2  plates. 

Second  section,  B,  2  and  3  plates. 

Third  section,  A,  5  and  6  plates. 


i4--2othd  ' io-32  fhd  14-zo  fM: 


S/0-32  //?<f. 

mi  iimimiiiii  HI  ii  mi' i  mi  in  i  in  in  n  ti  i  nun 
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Various  Parts  of  the  Transmitting  Condenser,  Including  Stationary  and  Rotary  Plates,  Washers,  Rods, 
Handles,  Dial,   Connecting  Piece   and   Base   Plate. 


to  be  used  to  hold  the  plates  in  their 
proper  places  at  the  bottom  of  the  jar. 
This  completes  the  variable  condenser. 

In  the  adjustable  portion  of  the  con- 
denser, the  glass  used  for  separation  con- 
sists of  2.2.  pieces  cut  from  old  photo- 
graphic plates  that  have  been  thoroughly 
cleaned.  The  glass  plates  should  measure 
8  by  14  inches  and  be  J^-inch  thick. 
Double  strength  clear  window  glass,  free 
from  flaws,  may  be  used  although  not  so 
good ;  also,  the  capacity  would  be  reduced 
about  25  per  cent. 


There  should  be  two  pieces  of  glass  set 
between  each  section  for  better  insula- 
tion of  the  electrode  leads  or  tabs.  After 
the  condenser  has  been  built  up  as  shown, 
it  should  be  tightly  wrapped  with  some 
flat  cotton  or  silk  tape. 

In  Fig.  3,  the  switches  for  throwing 
in  the  various  sections  of  the  condenser 
are  shown.  These  consist  of  six  small  15- 
ampere  baby  knife  switches  of  the  S.  P. 
S.T.  type,  removed  from  their  porcelain 
bases,  and  two  copper  strips  drilled  as 
shown  at  D.  There  should  also  be  in- 
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eluded  two  heavy  "quad"  style  binding 
posts.  The  size  of  the  holes  through 
which  the  switch  posts  pass  in  the  strip 
are  not  given,  as  they  will  vary  according 
to  the  make  of  the  switch  used.  The 
smaller  holes  for  the  wood  screws  should 
be  about  ^-inch  to  accommodate  a  No.  4 
round  head  brass  wood  screw. 

Two  battery  jars,  9  inches  in  diameter 
and  15  inches  high  will  also  be  needed  to 
hold  the  oil,  as  it  is  practically  impossible 
to  make  a  wooden  box  oil-tight. 

The  condenser  may  be  mounted  in  two 
different  ways,  either  making  two  separ- 
ate units  or  as  one  piece  of  apparatus.  A 
box  to  hold  the  two  jars  may  be  made  of 
walnut,  mahogany  or  oak,  the  most  suit- 
able stock  being  about  %  inches  thick. 
Walnut  and  mahogany  are  the  best  insu- 
lators, but  oak  is  easier  to  finish. 


If  made  of  %-inch  stock  the  box  will 


requre : 


2  pieces 
2 

2          " 


I    x  12        x  : 

$"  x  15^"  x 


This  will  give  a  box 
inches  inside,  and  will  allow  for  square- 
end  corners  as  shown  at  A,  Fig.  4.  The 
box  should  be  put  together  with  i^-inch 
flat  head  brass  screws.  If  of  oak  the  box 
should  be  given  a  coat  of  filler  and  then 
waxed.  It  may  also  be  stained  if  desired. 
If  made  of  mahogany  or  walnut  it 
should  be  varnished  and  then  rubbed 
down  to  a  piano  finish  with  pumice  stone 
and  water,  and  finally  with  rotten  stone 
and  oil. 

The  condenser  is  now  ready  for  assem- 
bling, but  before  starting  on  this  work, 
the  front  and  top  of  the  box  should  be 
taken  off. 

The  three  pieces  that  are  I 
inch  long  and  >^-inch  diameter, 
threaded  1032,  should  be  screwed 
down  on  the  long  threaded  end  of 
the  3/1 6-inch  rods  until  il/&  inches 
of  rod  sticks  through  the  other  end. 
The  stationary  plates  are  then 
placed  on  the  rod  with  the  separat- 
ing washers  between,  beginning 
with  a  plate  and  ending  with  a 
plate.  The  whole  is  tightly  held 


•2  PCS. 


Fig.  2 
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The  Fixed  Condenser  Member  of  the  Transmitting  Condenser,  Showing  the  Arrangement  of  the  Units 
and  the  Switch  Construction. 
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Views   of  the  Complete  Transmitting  Condenser  which   May   be   Used  to   Good   Advantage   in   Wireless 

Telephone   Work. 


together  with  a  %  -inch  brass  nut  threaded 
for  10-32. 

The  ^4-inch  diameter  piece,  I  5/32 
inches  long  and  threaded  14-20,  should  be 
screwed  on  the  long  thread  end  of  the 
l/4  -inch  rod.  On  this  rod  are  assembled 
the  movable  or  B  plates,  starting  and 
ending  with  a  plate  and  using  the  24-inch 
washers  as  separators.  The  whole  is 
tightened  by  screwing  on  the  1 3/32-inch, 
24  -inch  diameter,  14-20  piece.  The  up- 
per end — the  long  threaded  end — should 
protrude  through  the  I  5/32  inch  24-inch 
nut  about  i^  inches. 

The  black  fiber  piece  24"mch  thick 
should  then  be  placed  on  the  lower  end  of 
the  fixed  plates  and  clamped  in  position 
with  the  other  three  *4~mcn  long,  ^-inch 


diameter  pieces,  one  on  each  3/i6-inch 
rod,  and  the  %-inch,  fy-'mch  diameter 
piece  put  on  the  end  of  the  %-inch  rod 
and  then  soldered  in  place  so  that  the 
rotary  plates  turn  easily  in  the  fiber. 
The  pieces  /  and  K  should  then  be 
slipped  over  the  upper  end  rods;  the 
piece  K  over  the  fixed  plate  rods  and 
the  piece  7  over  the  upper  end  of  the 
rotary  plate  rod,  so  that  when  tightened 
against  the  inner  part  of  the  box  top 
they  may  be  used  for  connecting  the 
variable  section  to  the  two  quad  bind- 
ing posts  on  the  copper  strips  (see  Fig. 
3)  by  means  of  flat  copper  tape. 

The  fixed  plates  may  be  fastened  to 
the  top  of  the  box  by  boring  three  holes 
as  shown  in  Fig.  4  at  A  and  C,  and  plac- 
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ing  three  finishing  nuts  on  the  rods ;  the 
rotary  plate  rod  being  placed  through  the 
box  top  also  and  the  bearing  H,  Fig  i, 
screwed  down  with  the  handle  over  it. 
The  dial  may  be  put  in  position  with 
about  five  small  ^4 -inch  round  head  brass 
screws. 

The  parts  shown  in  Fig.  3,  should  then 
be  mounted  on  the  other  end  of  the  box 
tops  and  the  connections  from  units  A, 
B  and  C  (Fig  2-C)  made  to  posts  AA, 
BB  and  CC,  shown  in  Fig.  3. 

The  jars  should  then  be  placed  in  the 
box  and  the  top  of  the  box  put  in  place, 
thus  at  the  same  time  lowering  the  vari- 
able and  adjustable  sections  into  the  jars. 
The  front  of  the  box  should  not  be  put 
on  until  the  jars  have  been  filled  to  with- 
in Y-2.  inch  of  the  top  with  transformer 
oil,  about  3*/6  gallons  being  required  for 
this  purpose.  The  oil  should  be  put  in 
with  the  aid  of  a  funnel  and  about  two 
feet  of  rubber  hose. 

The  range  of  the  condenser  using  the 
variable  section  only  at  a  maximum  is  as 
follows : 


Calling 
mfd. 

Calling 
mfd. 

Calling 
mfd. 

Calling 


the    I    and   2-plate   section    of    .00206 
"C" 

the  2  and  3-plate  section   of   .00412 
"B" 

the   5  and   6-plate   section   of   .01030 
"A" 

the  variable  section  of  .00342  mfd.  "V" 

C.  =  .00206  mfds. 

V.  =  .00342  ' 
B.  =  .00412 

C+V.  =  .00548  " 

B  +  C.  =  .00619  " 

B  +  V.  =  .00754  " 

B  +  C  +  V.  =  .00950  " 

A.  =  .01030  ' 

A  +  C.=  .01236  ' 

A  +  V.  =  .01372  " 

A  -f-  5.  =  .01415  " 

A  +  C+  V.  =  .01578  " 

A+B  +  C.  =  .01648  " 

.  =  .  01784  " 


As  V.  is  only  considered  a  maximum 
value,  it  can  be  seen  that  many  values 
between  those  here  given  can  be  obtained 
by  either  reducing  V's  value,  by  rotating 
the  plates,  or  by  substituting  it  for  C  and 
reducing  below  C's  value. 


HOW  RADIO  WAVES  TRAVEL  THROUGH  THE 

EARTH 


PROFESSOR  MARCHANT,  the 
English  physicist,  recently  wrote 
in  the  London  Electrician  that  unless 
two.  sets  of  wireless  waves — which  travel 
through  the  earth  as  well  as  through  the 
air — are  really  one,  there  would  be  seri- 
ous "back  flaring"  of  the  secondary 
waves. 

Dr.  Fleming,  another  British  engineer, 
also  used  the  expression  "waves  due  to 
surface  electricity  propagated  in  or 
through  the  earth." 

Now  comes  Professor  G.  W.  O'Howe, 
who  seek§_  to  disprove  that  electro-mag- 
netic waves  can  go  through  the  material 
of  which  the  earth's  crust  is  composed 
and  then  to  give  rise  at  a  distant  point 
of  the  earth's  surface  to  phenomena 
which  have  usually  been  assumed  to  be 
entirely  due  to  radio-waves  that  have 
travelled  through  the  atmosphere  and 
the  outside  space. 


He  says  the  earth's  crust  merely  acts 
as  an  imperfect  conductor  to  the  radio- 
wave  currents  with  which  such  waves 
must  be  associated  if  they  are  to  travel 
around  the  earth  and  not  pass  off  into 
space. 

The  specific  capacity  of  induction  and 
resistance  in  ohms  for  the  cubic  centi- 
meter for  sea  water,  fresh  water,  damp 
earth  and  dry  earth,  are  all  known,  so 
the  values  can  be  obtained  for  the  high 
frequencies  employed  in  radio-teleg- 
raphy. 

Professor  Howe's  conclusions  after  a 
detailed  investigation  are  these:  He 
found  that  a  wave  in  the  earth  itself 
cannot  persist  far  beyond  the  surface  for 
any  great  distance  unless  it  travels 
through  the  crust  and  is  at  the  same 
time  continuously  supplied  with  energy 
from  the  main  wave  in  the  atmosphere 
above. 
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Long  distance  transmission,  according 
to  experiments  between  the  Arlington 
Station  and  such  large  scout  ships  as  the 
Salem,  cannot  be  due  to  waves  through 
the  earth  or  the  sea. 

The  current  received  at  a  great  dis- 
tance, when  it  is  calculated  upon  the  as- 
sumption of  a  perfectly  conducting  earth 
and  an  un-ionized  atmosphere,  is  shown 
to  be  much  smaller  than  that  actually 
found  by  Dr.  Austin.  This  is  the  basis 
for  the  theory  of  reflection  of  radio- 
waves  by  refraction  due  to  ionization  of 
the  upper  and  outer  layers  of  the  rari- 
fied  atmosphere. 

The  effect  of  the  curvature  of  the 
earth  in  long-distance  radio-telegraphy 
has  been  investigated  by  many  mathe- 
maticians, notably  Poincare,  Hurlbutt, 
Cohen,  March,  Meholson,  and  Sommer- 
feld.  W.  Von  Rybczynskii,  at  work  un- 
der Professor  Sommerfeld  of  Munich, 
has  just  published  a  severe  and  correct 
arraignment  of  Poincare's  and  Nichol- 
son's results  on  the  ground  that  their 
approximations  were  such  as  to  lead  to 
large  errors. 

They  assume  a  perfectly  spherical 
earth  and  a  perfect  conductor  sur- 
rounded by  perfect  insulation.  None 
of  these  assumptions  is  correct,  hence 
their  solution  for  practical  wireless  teleg- 
raphy is  useless. 


NEW  POCKET  RADIO  SET 

At  frequent  intervals  we  hear  of  some- 
one picking  up  signals  with  a  pocket 
radio  set  attached  to  an  ordinary  um- 
brella held  in  the  hand  for  an  antenna. 
But  the  particulars  concerning  the  pre- 
cise type  of  apparatus  used  are  for  the 
greater  part  rather  vague. 

In  the  illustration  is  shown  the  appear- 
ance of  a  complete  receiving  set  which 
for  compactness  seems  to  be  all  that  may 
be  desired.  The  set  comprises  a  head 
band  and  receiver  attached  to  a  small 
cylindrical  case  not  much  larger  than  a 
good  sized  pill  box.  In  the  latter  may 
be  found  a  detector,  fixed  condenser  and 
tuning  coil  of  diminutive  size.  The  vari- 
ation of  the  inductance  of  the  tuning  coil 


A    Pocket    Wireless    Set    Containing    a    Tuning    Coil 
and  Crystal  Detector. 

is  accomplished  by  means  of  an  instru- 
ment switch  bearing  upon  contact  points 
connected  with  the  turns  of  the  winding. 
Notwithstanding  its  extreme  compact- 
ness, the  set  appears  to  be  decidedly  prac- 
tical in  design  and  the  various  parts  are 
arranged  so  as  to  provide  a  unit  of  great 
convenience  in  operation  and,  it  would 
seem,  of  an  efficiency  commensurate  with 
its  field  of  application.  The  set  should 
prove  of  not  a  little  value  to  the  camper 
or  boy  scout  in  the  field,  or  in  any  case 
where  a  light  and  extremely  portable  out- 
fit is  essential. 


CENTRAL  RADIO  ASSOCIATION 

The  recently  organized  Central  Radio 
Association  is  enjoying  a  healthy  increase 
irt  membership,  and  the  secretary  reports 
that  the  association  is  now  represented 
in  twenty- four  States.  The  primary  ob- 
ject of  the  association  is  to  further  the 
acquaintance  among  the  amateur  opera- 
tors residing  in  the  States  lying  between 
the  Rocky  Mountains  and  the  Ohio 
River. 

There  is  no  entrance  fee  in  the  asso- 
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ciation  and  all  amateurs  or  clubs  of 
amateurs  in  the  district  are  invited  to 
join.  The  secretary  of  the  association, 


H.  B.  Williams,  Chanute,  Kansas,  will 
be  glad  to  forward  application  blanks  to 
those  who  are  interested. 


NOTES  ON  PORTABLE  WIRELESS  SETS 


THERE  is  nothing  that  will  afford 
more  real  interest  for  the  wireless 
enthusiast  than  the  possession  of  a  really 
efficient  portable  outfit,  and  likewise  there 
is  nothing  that  will  tax  his  ingenuity 
more  than  designing  the  same. 

It  is  obvious  that  in  the  construction 
of  a  portable  set  a  great  number  of  prob- 
lems arise  which  are  not  met  with  in  a 
permanent  station.  Primarily,  the  equip- 
ment must  be  light,  rugged,  compact  and, 
at  the  same  time,  efficient.  The  contain- 
ing case  should  be  comparatively  small, 
and  the  antenna  system  and  source  of 
power  for  the  transmitter  should  be 
packed  in  such  a  manner  that  a  minimum 
of  time  and  labor  is  consumed  in  setting 
up  the  apparatus. 

All  of  these  features  are  combined  to  a 
marvelous  degree  in  the  field  radio  set 
used  by  the  U.  S.  Army.  This  outfit,  of 
course,  incorporates  some  apparatus  that 
is  beyond  the  average  experimenter's 
means,  but  there  are  several  features  that 


fnsufafar 


Aerial  lead 


Fiy.l 


Method  of  Attaching  Aerial  Wires  to  the  lop  of 
Portable    Wireless    Mast. 


can  be  profitably  patterned  after  in  any 
amateur  equipment.  Many  descriptions 
of  such  portable  sets  have  appeared  in 
past  issues  of  this  and  other  periodicals. 

Eat  to  return  to  the  construction  of  an 
amateur  portable  outfit.  The  first  ques- 
tion that  arises  is  the  design  of  the 
antenna  system.  The  type  of  aerial  used 
is  determined  largely  by  the  nature  of  the 
work  the  set  is  intended  to  perform.  If 
the  station  is  to  be  set  up  at  a  camp,  a 
more  or  less  permanent  aerial  can  usually 
be  erected.  The  construction  of  a  hori- 
zontal aerial  is,  of  course,  advisable 
where  practicable,  but  a  slanting  one  sus- 
pended from  a  tree  or  flag-pole  and  with 
the  lead  brought  in  from  the  lower  end 
is  very  serviceable.  However,  in  most 
instances,  a  "take-down"  mast  con- 
structed in  six  foot  sections  with  metal 
connecting  sleeves  is  the  only  practical 
solution.  For  use  with  such  a  mast,  an 
"umbrella"  aerial  is  preferable  to  all  other 
kinds,  because  it  has  no  directional  effect 
and  the  wires  themselves  form  the  guys 
for  the  pole.  Each  strand  is  terminated 
at  both  extremities  by  a  ball  insulator, 
and  all  the  top  ends  are  soldered  at  inter- 
vals to  a  lead  which  is  brought  down  to 
the  instruments.  Provision  is  made  at 
the  lower  ends  of  the  wires  for  securing 
them  to  stakes,  and  the  upper  ends  are 
terminated  by  snap  hooks,  which  can  be 
quickly  fastened  into  rings  on  the  top 
mast  section.  When  the  outfit  is  taken 
down,  the  antenna  wires  are  detached 
from  the  poles  and  stakes,  and  each  one 
rolled  up  separately  ;  the  top  ends  remain- 
ing connected  to  the  lead-in  and  enabling 
the  aerial  to  be  erected  without  loss  of 
time.  The  sketch  shows  the  scheme 
dearly. 

An  efficient  ground  connection  is  of  as 
much,  if  not  more,  importance  than  a 
good  aerial,  and  presents  a  more  difficult 
(Continued  over  leaf) 
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THE 

BEAUFORT 
STATION 


The  above  views  show  the  former  wooden  masts  used  at  the  Beaufort,  N.  C, 
wireless  station  and  the  present  steel  masts.  The  Beaufort  station  is  situated  on 
Piever's  Island  and  belongs  to  the  Navy.  Some  three  years  ago  the  wooden  mast 
fell  and  crashed  through  the  roof  of  the  building  housing  the  U.  S.  laboratory,  in  a 
ninety-mile  gale.  Since  that  time  the  wooden  mast  has  been  replaced  by  a  three- 
sided  steel  tower  resting  on  a  concrete  foundation. 
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Loose  Coupler  Primary 


problem.  A  generous  sized  piece  of  sheet 
zinc  solves  the  problem  if  the  set  is  to  be 
erected  near  a  creek  or  well,  but  this 
does  not  include  the  majority  of  cases. 
If  the  station  is  designed  for  use  in  all 
locations  and  under  any  conditions,  any 
sort  of  attempt  at  a  direct  ground  con- 
nection is  likely  to  be  unsatisfactory. 
With  this  idea  in  view,  a  "counterpoise" 
may  be  used  in  the  form  of  several 
lengths  of  rubber  insulated  copper  wire, 
which  are  laid  out  on  the  ground  radially 
from  the  mast  and  all  connected  at  the 
center  to  the  ground  lead.  A  number  of 
lengths,  equal  to  the  number  of  aerial 
strands,  of  wire  such  as  is  ordinarily  used 
for  light  current  transmission,  will  serve 
the  purpose.  In  this  scheme,  there  is  no 
positive  ground  connection,  but  a  con- 
denser effect  is  pro- 
d  u  c  e  d  .  Such  a 
"ground"  has  been 
found  to  operate 
very  satisfactorily 
and  has  the  advan- 
tage of  being  con- 
veniently portable. 
The  elaborate- 
ness of  the  receiv- 
ing set  naturally 
varies  according  to 
whether  the  porta- 

,  i  ,  Simple    Form    of   Tuning 

ble  outfit  is  to  be  UMJ  to  Good  Advantageg 
equipped  for  both 

sending  and  receiving  or  only  the  latter. 
In  any  case,  the  tuning  device  should  by 
all  means  be  of  the  loose-coupled  type 
with  switch  adjustment  on  both  coils. 
The  primary  inductance  should  be  vari- 
able by  not  more  than  two  turns  at  a 
step  for  accurate  tuning,  which  can  be 
accomplished  with  a  small  number  of 
contact  points  by  the  double  switch  ar- 
rangement shown  in  Fig.  2.  The  right- 
hand  knob  varies  the  inductance  in  large 
steps,  and  the  adjustment  is  then  per- 
fected with  the  left-hand  knob,  which 
controls  a  number  of  turns  in  all  equal  to 
the  number  of  turns  included  between 
two  contact  points  on  the  first  switch. 
This  connection  gives  the  fineness  of  ad- 
justment of  the  time-honored  slider,  with 
none  of  the  poor  contact  resulting  there- 
from. 

The  United  States  radio  pack  set  uses 
a  zincite-bornite  detector,  but  the  com- 


Fig.2 


mon  little  silicon  type  is  probably  best 
suited  to  the  amateur's  purpose.  For 
practical  work  the  use  of  a  good,  sensi- 
tive pair  of  at  least  1,000  ohm  'phones 
is  imperative. 

The  remainder  of  the  apparatus  may 
be  essentially  of  the  usual  permanent  sta- 
tion type,  but  contained  in  a  compact 
unit.  A  sensitive  receiving  outfit  will  go 
a  long  way  towards  overcoming  some  of 
the  unavoidable  handicaps  resulting  from 
the  limited  antenna  system. 

The  greatest  difficulty  encountered  in 
the  transmitting  set  is  the  obtaining  of  an 
efficient  source  of  power  for  the  trans- 
former or  coil.  The  U.  S.  Army  sets  em- 
ploy "take-down"  500  cycle  generators 
run  by  hand  power  applied  to  two  large 
cranks.  The  little  alternator  is  a  marvel 
of  efficiency,  but 
far  beyond  the  av- 
erage experiment- 
e  r  '  s  pocketbook, 
leaving  him  the  sole 
choice  of  batteries. 
The  next  best, 
then,  is  probably  a 
good  storage  bat- 
tery, carried  in  a 
separate  case  and 
provided  with  a 
flexible  lead  so  that 

p,P;r,b,eTw".".Ts.E«:     *    can    be    rapidly 

connected     to     the 

transmitting  apparatus  of  the  portable  set. 

The  direct  current  power  will  make 
some  sort  of  interrupter  necessary, 
which  at  best  is  a  more  or  less  ti®uble- 
some  piece  of  apparatus.  A  spark  coil 
having  a  vibrator  with  ample  sized  platin- 
um contacts  will  usually  work  satisfactor- 
ily, but  if  more  power  is  used  on  an  open 
core  transformer,  the  construction  of  an 
independent  magnetic  vibrator  is  advis- 
able. 

The  design  of  the  secondary  circuits 
should  make  up  for  some  of  the  inade- 
quacies of  the  antenna  and  power  source. 
The  most  efficient  gap  to  use  is  probably 
a  small  one  of  the  quenched  type,  which 
will  prove  efficient  despite  its  "mushy" 
tone  caused  by  the  conditions.  A  series 
gap  with  large  sparking  surfaces  is  the 
next  best  solution,  unless  the  resourceful 
amateur  devises  some  way  to  use  a  rotary 
gap  advantageously  under  the  unfavor- 


THE    WORLD'S   ADVANCE 


715 


able  circumstances.  The  closed  oscillating 
circuit  should  be  loose  coupled  to  the 
open  radiating  circuit  to  prevent  any  un- 
desirable "back  induction"  between  the 
two.  To  save  space,  the  secondary  may 
be  closely  wound  of  small  strip,  so  that 
it  can  be  slid  entirely  inside  the  primary 
spiral,  which  accordingly  should  be  of 
broad  strip  and  large  diameter,  the  whole 
being  placed  in  the  lid  of  the  case. 


A  "break-in  system"  with  a  gap  in  the 
ground  lead  will  save  the  space  of  a 
switch  and  increase  the  rapidity  of  send- 
ing and  receiving  signals. 

The  arrangement  of  the  instruments, 
packing  for  transportation  and  other  sim- 
ilar features  are  important  details  that 
can  only  be  satisfactorily  determined  for 
any  one  set,  however,  by  the  owner  him- 
self.—M.  K.  ZINN. 


The  Marconi  Station  at  Belmar,  N.  J. 


WIRELESS  messages  can  now  be 
flashed  from  New  Jersey  to  Lon- 
don. With  this  feat  accomplished, 
we  see  the  completion  of  one  of  the 
links  of  the  wireless  girdle  of  the  world 
by  the  Marconi  Company:  From  New 
Jersey  to  London,  from  London  to 
Egypt,  from  Egypt  to  India,  from  India 
to  Yokohama,  from  Yokohama  to  Hono- 
lulu and  from  Honolulu  to  San  Fran- 
cisco. Messages  will  soon  be  flashing  both 
day  and  night  in  their  course  around  the 
earth.  The  two  stations  in  this  country 
and  the  one  in  Honolulu  were  erected 
by  the  Marconi  Company  at  a  cost  of 
a  million  and  a  half  dollars,  and  are 
said  to  be  larger  and  more  powerful 
than  any  other  wireless  stations  in  the 
world. 

The  stations  for  the  Atlantic  side  of 
America  have  been  built  in  New  Jersey; 
the  receiving  half  being  in  Belmar  and 
the  transmitting  portion  in  New  Bruns- 
wick, although  both  parts  will  be  con- 
trolled at  Belmar  by  the  use  of  a  tele- 
graph line,  working  the  high  power 
transmitting  keys  at  the  sending  station 
in  New  Brunswick  through  automatic 
relays.  Thus,  all  the  operating  will  be 
done  at  the  receiving  station,  while  the 
actual  energy  will  be  emitted  from  the 
transmitting  station  at  New  Brunswick, 
about  twenty  miles  distant. 

The  company  is  using  high  speed  au- 
tomatic transmitters  of  a  synchronous 
rotary  discharger  type  of  300  kilowatt 
rating,  with  a  capacity  of  about  100 
words  a  minute.  In  addition  to  using 
high  speed  automatic  transmitters,  the 


receiving  will  also  be  done  automatically 
and  the  messages  will  be  taken  down 
on  a  dictaphone,  at  the  same  time  giv- 
ing a  permanent  record  of  all  communi- 
cations. 

The  actual  sending  distance  is  3000 
miles  and  the  length  of  time  required  to 
send  a  signal  across  the  ocean  is  slightly 
less  than  one-fiftieth  of  a  second.  Mes- 
sages are  handled  normally  at  Belmar, 
both  outgoing  and  incoming,  all  Western 
Union  telegraph  stations  acting  as  feed- 
ers for  Trans- Atlantic  Marconigrams 
over  land  wire  connections  from  New 
York  to  Belmar.  At  Belmar  the  mes- 
sages are  fed  to  automatic  machines, 
which,  by  means  of  auxiliary  circuits, 
operate  the  discharger  and  hence  the 
aerial  at  New  Brunswick,  where  the 
actual  sending  impulse  is  released.  The 
incoming  wireless  signal,  on  the  other 
hand,  is  read  directly  at  the  Belmar  aer- 
ial. Belmar  is  tuned  in  harmony  with 
the  sending  station  in  England,  but  out 
of  harmony  with  New  Brunswick  or  its 
own  sending  impulse.  Similarly,  the  re- 
ceiving station  in  England  is  in  harmony 
with  New  Brunswick  but  out  of  har- 
mony with  its  own  transmitted  wave; 
the  reason  being,  of  course,  to  permit 
each  receiving  station  to  hear  signals 
from  across  the  ocean  through  the  si- 
multaneous disturbances  of  its  own  send- 
ing. 

The  current  used  for  sending  the  mes- 
sages from  the  New  Brunswick  towers 
is  supplied  by  the  Public  Service  Elec- 
tric Company  from  their  sub-stations  in 
New  Brunswick.  A  direct  line  from  the 
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sub-station  to  the  Marconi  plant — a  dis- 
tance of  four  miles — furnishes  electricity 
at  2400  volts,  60  cycles.  At  the  Mar- 
coni station  it  passes  through  transform- 
ers and  is  boosted  to  100,000  volts  and 
19,000  cycles  at  the  aerial.  The  total 
equipment  of  the  station  is  650  horse- 
power, normal  rating. 

It  is  interesting  to  note  that  all  the 
wireless  stations  are  being  supplied  with 


the  station,  and  that  26  tons  of  imported 
glass  was  used  in  the  tanks  of  the  con- 
denser at  the  New  Brunswick  plant. 

An  interesting  feature  is  the  construc- 
tion of  the  iron  masts  which  hold  the 
aerial  wires.  The  towers  that  the  other 
stations  in  the  world-girdling  chain  use 
differ  in  length  and  number  according 
to  the  wave  length  employed,  the  dis- 
tance over  which  transmission  is  desired 
and  other  local  conditions.  The  New  Jer- 
sey transmitting  station  at  New  Bruns- 
wick has  13  masts  430  feet  high,  sup- 
porting a  network  of  silico  bronze  wires 
over  a  mile  long.  The  masts  consist  of 
tubular  sections  of  steel,  surmounted  by 
a  wooden  top  mast  extending  above  the 
steel  structure,  the  whole  standing  on  a 
concrete  foundation.  The  masts  are  sup- 
ported by  stays  that  are  anchored  in  a 
steel  crib  embedded  in  a  heavy  block  of 
concrete.  The  main  portion  of  the  mast 
is  built  of  composite  steel  cylinders,  each 
made  up  of  four-quarter  sections  flanged 


In  the  Accompanying  Illustrations  Are  Shown  Por- 
tions of  the  Transmitting  Equipment  at  the  New 
Brunswick  Plant.  At  the  Left:  Rear  View  of  the 
Main  Switchboard.  Below:  Switching  Cells  for 
Incoming  High-Tension  Lines. 


Central  Station 
current,  with 
the  single  ex- 
ception of  the 
station  in 
Hawaii,  where 
it  was  neces- 
sary for  the 
Marconi  Company  to  build  a  power  plant 
of  their  own  in  which  were  installed  three 
500-4dlowatt  steam-driven  turbines. 

Work  on  the  New  Jersey  stations  was 
started  in  May  of  1913  and  completed 
July,  1914.  It  is  estimated  that  28,000 
tons  of  heavy  material  was  used  in  the 
construction  of  the  transmitting  half  of 


vertically  and  bolted  together  to  form 
the  cylinder.  This  method  of  construc- 
tion enabled  the  rapid  erecting  of  the 
masts,  which  are  small  in  diameter  com- 
pared to  their  height  and  offer  little  re- 
sistance to  the  wind.  A  single  mast  con- 
sists of  sixteen  cylinders  15  feet  long,  one 
tapering  section  10  feet  long  and  then 
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follow  fifteen  cylinders  10  feet  long,  mak- 
ing the  total  height  of  steel  work  400 
feet,  and  above  this  raises  the  top  mast 


AUTOMATIC   TELEGRAPHY. 

The  Associated  Press  has  just  installed 


of  30  feet.    The  wooden  top  mast  is  the      in   the    New   York   editorial    rooms   an 


key    of    the 
novel      sys- 
tem of  con- 
struction,be- 
cause  it  acts 
like    a    man 
who  pulls  him- 
self up  by  his  boot- 
straps. 

It  is  remarkable  that  not 
one  workman  was  seriously 
injured  in  the  construction 


At  the  Left:  Power  House  at  New 
Brunswick  in  Course  of  Construc- 
tion. In  the  Oval:  Auxiliary  Oper- 
ating Building  at  New  Brunswick. 


automatic     telegraph     sys- 
tem   employing    what 
are    known    as    Morkrum 
telegraph    printers.      Not 
only  do  these  printers  save 
much  time,  but  they 
eliminate    tele- 
graph opera- 
tors. It  is  said 
that    a    good 
Morse  opera- 
tor is  capable 
o  f      handling 
two  thousand 


At  the  Right:  Foot  of  the  Aerial, 
Where  the  Lead-in  Wires  Are 
Brought  Into  the  Transmitting  Sta- 
tion. There  Are  Thirty-two  Wires 
in  AH. 


of  the  New  Jersey  stations,  although  the 
construction  of  the  masts  had  no  prece- 
dent even  for  the  engineers. 

There  are  12,000  feet  of  exception- 
ally high  tensile  strength  wire  rope, 
made  of  even  strands  of  seven  wires 
each,  used  to  stay  each  mast.  Each  stay 
wire  is  broken  up  into  a  number  of  short 
lengths  by  porcelain  insulators  to  pre- 
vent absorption  of  energy  by  the  wires, 
which  would  occur  if  any  length  was 
long  enough  to  have  the  period  of  vibra- 
tion similar  to  the  wave  length  of  the 
sending  station. 


words,  while  the  Morkrum  machines  will 
handle  no  less  than  three  thousand. 
Briefly,  it  may  be  stated  that  the  Mork- 
rum system  employs  a  paper  tape  that  is 
perforated  on  a  machine  resembling  a 
typewriter.  Messages  are  printed  at  the 
receiving  end  of  a  roll  of  paper,  in  such  a 
form  as  to  be  read  by  anyone.  In  news- 
paper offices  a  system  of  this  kind  is 
bound  to  prove  a  great  time  saver. 


If  you  enjoy  THE  WORLD'S  ADVANCE, 
tell  others ;  if  not,  tell  us, 


What  tfie  World  i^  Poin6 


{{  yUST  what  field  do  you  coyer  and  how  do  you  aim  to  do  it  —  in  other  words,  what  is 

I    the  policy  of  your  magazine?"  is  the  question  asked  the  editors  almost  daily  by  the 

*^     uninitiated.     And  a  natural  question  it  is,  for  the  policy  which  is  meeting  with  uni- 

versal approbation  among  our  readers,  both  new  and  old,  is  too  young  and  perhaps  too 

radical  to  be  perceived  at  first  glance. 

Our  answer  is  invariably  in  the  nature  of  a  comparison  with  other  magazines  purporting 
to  be  in  our  own  field;  there  are  some  excellent  publications  which  tell  the  reader  all  that 
is  going  on  in  the  world  of  electricity-  and  mechanics  and  there  are  others  that  tell,  in  highly 
technical  language,  how  the  results  are  accomplished.  The  aim  of  THE  WORLD'S  ADVANCE 
is  to  tell  the  everyday  man  not  only  what  is  going  on,  but  how  it  is  done^,  and  this  in  terms 
so  simple  that  he  can  readily  comprehend  the  plan.  The  object  of  this  is  to  enable  the 
multitude  to  profit  by  the  experience  and  ingenuity  of  perhaps  a  few  bright  men. 

The  articles  in  the  magazine  are  never  so  long  as  to  be  wearisome,  but  neither  are  they 
so  curtailed  as  to  merely  whet  the  appetite  of  the  reader,  leaving  him  with  his  curiosity 
wholesomely  aroused  but  totally  unsatisfied.  In  editing  the  manuscript  the  irrelevant  mat- 
ter is  invariably  weeded  out  and  lengthy  dissertations  that  may  possibly  have  the  merit  of 
verbosity  —  if  merit  it  is  —  find  no  place  in  our  columns.  The  length  of  the  "newsy"  portion 
of  the  article  is  governed  solely  by  the  story  the  author  has  to  tell,  without  regard  for  the 
number  of  pages  consumed;  and,  when  the  interesting  facts  of  the  matter  are  told  as  a 
matter  of  news,  we  take  enough  additional  space  to  tell  the  reader  how  the  trick  was  done. 

Perhaps  the  casual  reader  will  say,  "That  sounds  very  well,  but  now  back  it  up."  To 
.this  we  suggest  that  the  skeptic  turn  to  any  feature  article  in  this  or  any  other  number. 
Take,  for  example,  Mr.  Skerrett's  offering  on  page  603  of  the  present  number  ;  in  this  article 
the  author  tells  of  the  ever-present  danger  of  a  shifting  cargo  in  a  ship  at  sea.  He  shows 
how  an  accident  of  this  kind  may  happen  on  a  freighter  laden  with  a  valuable  cargo  and 
perhaps  result  in  the  loss  of  the  lives  of  the  crew  and  the  entire  cargo  as  well.  As  the 
reader  follows  the  story,  which  is  replete  with  interest  in  itself,  he  will  note  that  the  exact 
method  of  procedure  by  means  of  which  the  cargo  was  righted  and  the  vessel  brought 
safely  to  port  is  related  in  minute  detail.  Perhaps  the  radio  amateur  or  the  handy-man- 
about-house  will  say,  "Of  what  earthly  use  can  it  be  for  me  to  learn  how  to  right  a  shifting 
cargo  in  a  ship  at  sea?"  To  this  we  say  let  the  reader  not  lose  sight  of  the  fact  that  the 
value  of  any  piece  of  knowledge  lies  not  in  the  concrete  application  which  served  to  illus- 
trate the  plan  but  in  the  elementary  principle  involved.  For  example,  we  learn  in  school 
that  there  is  such  a  thing  as  capillary  attraction.  How  many  of  us  remember  ten  years 
later  that  we  ever  heard  of  such  a  thing  in  the  physics  class?  And  yet  when  we  go  to 
pour  a  liquid^  out  of  a  tumbler  and  into  a  bottle  without  the  aid  of  a  funnel  we  are  likely 
to  spill  the  liquid  unless  we  utilize  that  simple  physical  principle,  capillary  attraction.  If 
we  place  the  handle  of  a  spoon,  a  piece  of  wire,  or  a  glass  rod  at  the  edge  of  the  tumbler 
the  liquid  will  pass  down  the  rod  and  into  the  small  neck  of  the  bottle  without  a  drop  being 
spilled."  The  formidable  sounding  capillary  attraction  causes  the  liquid  to  cling  to  the  rod 
as  it  passes  into  the  bottle. 

The  homely  illustration  thus  afforded  may  serve  to  suggest  that  any  easy  way  of 
surmounting  a  difficulty,  no  matter  how  foreign  it  may  seem  to  our  own  walk  in  life,  is 
worthy  of  note  if  we  but  comprehend  the  simple  principle  involved.  In  Mr.  Skerrett's  ar- 
ticle we  learn  that  a  shifting,  mushy  cargo  of  semi-fluid  asphalt  was  prevented  from  surging 
about  and  acting  as  a  battering  ram  on  the  interior  of  a  vessel  merely  by  letting  down  a 
simple  weighted  plunger  into  the  center  of  the  mass  and  thus  causing  the  level  of  the  latter 
to  rise  until  it  reached  the  under  side  of  the  deck. 
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"He  who  puts  his  hand  to  the  plow," 
screamed  the  cross-roads  orator,  "must 
not  turn  back." 

"What  is  he  to  do  when  he  gets  to 
the  end  of  a  furrow?"  asked  the  auditor 
in  the  blue  jeans  overalls. — Christian 
Register. 


"Yes,  I  tried  the  experiment  of  an  of- 
fice girl  instead  of  an  office  boy.  She 
didn't  whistle  or  smoke,  but  she  failed 
to  please  the  office  force." 

"Why  was  that?" 

"She  could  never  learn  to  go  out  and 
get  the  correct  score." — Kansas  City 
Journal. 


Restaurateur — Anything  the  matter 
with  the  chowder,  sir? 

Guest — Oh,  no.  I  was  merely  won- 
dering how  in  the  world  you  ever  dis- 
covered so  many  things  cheaper  than 
clams  to  put  in  it. — Judge. 


Financier — That  is  not  the  same  tale 
that  you  told  me  a  few  days  ago. 

Beggar — No,  sir.  But  you  didn't  be- 
lieve that  one. — London  Mail. 


"Have  you  any  parts  of  an  automo- 
bile that  you  don't  want?" 

"I  have  an  old  tire.    What's  the  idea  ?" 

"You  know  how  our  grandmothers 
used  to  make  crazy  quilts  for  the  needy  ?" 

"Yes." 

"On  the  same  principle  I  am  trying  to 
assemble  an  automobile  for  a  poor 
woman  who  has  none." — Louisville 
Courier- Journal. 


"Why  are  you  moping  there,  Dick?" 

"I've  no  one  to  play  with." 

"Well,  go  and  fetch  Freddie/  next 
door." 

"Oh,  I  played  with  him  yesterday,  and 
I  don't  suppose  he's  well  enough  to  come 
out  yet." — London  Opinion. 


Wife — I've  noticed  an  odd  thing,  John. 
When  you  go  to  light  the  gas  in  the  next 
room  you  invariably  take  two  matches. 

Hub — Yes,  my  dear;  I  long  ago  dis- 
covered that  if  you  carry  one  match  it 
will  go  out,  while  if  you  carry  two  it 
won't. — Boston  Transcript. 


Mr.  Benham — Why  did  that  woman 
keep  you  standing  at  the  door  for  half  an 
hour  ? 

His  Talkative  Wife— She  said  she 
hadn't  time  to  come  in.  —  Pearson's 
Weekly. 


"How  did  that  blackhander  come  to 
be  taken  redhanded." 

"Because  he  was  a  green  hand." — 
Chicago  Post. 


Teacher — Tommy,  where  is  Mexico? 
Tommy — On  page  10  of  the  jography, 
Hen. 


719 


720 


THE    WORLD'S   ADVANCE 


I'LL  BET  You 
I'M 
TNAM  You 


THIS  WILL  SERVE- 
AS  A  PAIR   OF 
SCALES    [~ 


TAKING 

CftHOY 

OFF  OF 
A 
BABY 


WHOEVER  IS  HEAVIER 
GETS  SOP1E  OF  YOUR 
SWELL  COOKIES 


COOKIES  ! 

I   COOK|ES>(( 


i      T1ATHI5  15  WHAT 
WE    C/1LL. 
LEVERAGE 


BUT  You 

MUS'  M'T 

BET 

SftMMY 


Vol.  30 


JUNE,  1915 


No.  6 


M 


A  RELIC  OF  THE  UNDER-SEA 

ANY  are  the  points  of  interest  for      found  to  have  been  borne  out  in  prac- 


the  visitor  to  the  New  York  Navy     tice. 


Yard,  but  perhaps  none  is  of  greater 
interest  than  that  which  greets  the  lands- 
man as  he  enters  the  yard ;  resting 


A  tablet  attached  to  the  submarine 
tells  us  that  the  Intelligent  Whale,  as 
she  was  called,  was  built  in  1864  by 


rhoto.    International    News   Service 

The   "Intelligent   Whale,"   One   of   the    Earlier   American   Submarines,    Built   in   1864,   and    Now   Resting 
in   the    New   York   Navy   Yard. 

grimly  on  the  lawn  is  a  curious  object     C.  S.  Bushnell,  Augustus  Rice  and  Hal- 


in  sombre  gray  that  represents  one  of 
the  first  attempts  at  submarine  boat  con- 


stead  of  New  Jersey.     In  marked  con- 
trast   to   the   present    day   construction, 


struction.  A  clumsy  and  ineffectual  the  craft  was  built  with  an  exceedingly 
affair  it  appears  to  be,  and  when  one  wide  beam;  indeed,  the  diameter  of  the 
learns  its  history,  the  appearance  is  vessel  is  nearly  one-third  of  its  length 
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of  about  28  feet.  The  crew  numbered 
thirteen,  and  it  is  safe  to  assume  that 
their  efforts  were  confined  chiefly  to  the 
matter  of  propulsion,  which  was  effected 
by  hand  power  applied  to  a  screw  pro- 
peller. It  is  said  that  a  speed  of  four 
knots  per  hour  was  attained  with  the 
craft  submerged. 

Submergence    was    accomplished    by 
means    of    water    ballast,    and    diving 


through  the  agency  of  horizontal  rud- 
ders placed  at  the  stern.  The  inherent 
tendency  of  this  type  of  boat  to  plunge 
straight  for  the  bottom  instead  of  to 
settle  quietly  on  an  even  keel  proved  to 
be  the  undoing  of  the  Intelligent  Whale, 
for  in  1872  she  was  tried  and  condemned 
after  having  carried  her  crew  to  the 
bed  of  the  sea,  where  they  paid  for  their 
bravery  with  their  lives. 


HOW  SAFETY  LAMPS  ARE  USED 
IN  MINES 

The  principle  of  the  safety  mining 
lamp  is  based  on  the  fact  that  a  flame 
will  not  pass  through  a  metal  screen. 
The  metal  rapidly  absorbs  the  heat  and 
dissipates  it  into  the  air,  so  that  it  is 
impossible  for  a  flame  to  pass  from  one 
side  to  the  other.  This  fact  was  first 
discovered  by  Davy,  an  English  scientist, 
and  the  principle  of  the  Davy  lamp  has 
been  embodied  in  all  others  ever  since. 
In  modern  lamps,  glass  has  been  sub- 
situated  in  part  for  the  screen,  to  provide 
better  illumination. 

The  safety  mining  lamps  are  not  only 
used  for  lighting  purposes,  but  also  have 
come  to  be  of  great  value  in  testing 
the  air  of  mines  for  the  presence  of  ex- 
plosive gases.  The  gas  passes  through 
the  gauze  and  on  coming  into  contact 


with  the  flame  small  amounts  of  it  burn 
with  a  slightly  different  colored  flame 
than  that  of  the  wick,  forming  what  is 
known  as  the  flame  cap.  A  skilled  ob- 
server is  able  to  tell  very  accurately  just 
what  percentage  of  gas  is  present  by  the 
size  of  the  flame  cap. 


A   Collection  of  Safety  Lamps   Used   in   Coal   Mines. 

Many  of  these  Lamps  Are  Now  Using  Glass  Instead 

of    Wire    Gauze. 


THE  ENERGY  OF  A  MOVING  AUTO- 
MOBILE 

It  was  going  60  miles  an  hour ! 

That  is  a  favorite  expression  used 
when  describing  the  speed  at  which  a 
train  or  an  automobile  travels  past. 

What  if  an  automobile  traveling  at 
the  rate  of  60  miles  an  hour  should 
come  to  a  sudden  stop,  such  as,  for  in- 
stance, by  striking  a  heavy  bridge  abut- 
ment? A  fair  idea  of  the  completeness 
of  the  wreck  may  be  had  by  imagining 
the  machine  falling  from  a  height  of 
1 20  feet,  or  from  the  top  of  a  ten-story 
office  building.  An  object  falling  from 
a  height  of  120  feet  would  have  the 
same  velocity  at  the  instant  of  striking 
the  ground  as  the  automobile  would 
have  when  traveling  60  miles  an  hour. 

The  energy  possessed  by  a  2,400- 
pound  automobile  traveling  at  the  rate 
of  60  miles  an  hour  is  290,000  foot- 
pounds, which  is  the  same  as  that  of  a 
body  weighing  1,000  pounds  at  the  in- 
stant of  striking  the  ground  from  a 
drop  of  290  feet. 

Were  a  resistance  of  6,600  pounds  ap- 
plied to  the  automobile,  it  would  come 
to  rest  in  a  distance  of  44  feet  in  one 
second  of  time,  and  in  coming  to  rest 
would  be  doing  work  at  an  average  rate 
of  over  527  horsepower. 


""THE  ideal  home  of  the  future  will  be  one  wherein 
human  labor  will  be  reduced  to  a  minimum  by 
the  application  of  labor-saving  machinery  and  methods. 
And  beyond  the  question  of  a  doubt  the  main  agent  in 
the  realization  of  this  ideal  will  be  the  electric  current. 
Here  is  an  instance  of  the  profuse  application  of  elec- 
tricity that  might  well  be  followed  with  profit. 


IN  the  heart  of  Southern  California,  a 
few  miles  from  Los  Angeles,  a  beau- 
tiful home  lies  among  the  foothills,  snug- 
gling up  to  the  base  of  the  mountains ;  a 
home  which  is  said  to  be  the  most  com- 
pletely electrified  home  in  the  Southwest, 
if  not  in  the  entire  country.  Every 
function  of  the  household  which  de- 
mands the  application  of  continuous 
power  is  carried  on  by  means  of  the 
omnipotent  "juice";  and  by  ingenious 
adaptation  of  machinery  several  tasks 
are  performed  in  this  way  which  are  or- 
dinarily thought  to  be  impossible  of  ac- 
complishment except  by  manual  labor. 
Moreover,  the  ultra-modern  home  in 
question  is  an  object  lesson  in  the  pos- 
sibilities of  country  life.  The  house  is 
situated  several  miles  from  the  nearest 
town — a  condition  which  is  ordinarily 
thought  te'  be  incompatible  with  comfort 
in  living;  and  yet,  at  a  cost  which  cer- 
tainly cannot  be  called  excessive,  this 
home  has  been  fitted  with  far  more  con- 
veniences than  any  town  house  can  boast. 
The  home  in  question  is  "Anoakia," 
the  famous  residence  of  Mrs.  Anita  M. 
Baldwin,  whose  father,  famous  the  coun- 
try over  as  "Lucky"  Baldwin,  when  he 


died  bequeathed  to  her  the  splendid  Bald- 
win ranch.  The  house  on  the  ranch  is, 
however,  new  and  was  designed  by  Mrs. 
Baldwin  herself.  Comfort  and  conven- 
ience were  the  ideals  strictly  adhered  to, 
although  the  home  is  esthetically  beau- 
tiful and  architecturally  satisfying  as 
well. 

Power  for  all  the  various  enterprises 
of  the  "Anoakia"  ranch  is  secured  from 
one  of  the  big  power  companies,  and  no 
attempt  is  made  to  generate  it  on  the 
ranch.  One  of  the  most  important  of  the 
duties  outside  the  house  is  performed  by 
the  electric  pump,  which  pumps  water  for 
the  irrigation  of  several  thousand  acres. 
There  are  a  number  of  wells  in  various 
parts  of  the  estate,  and  from  these  the 
water  is  pumped  into  a  main  reservoir 
with  a  capacity  of  over  4,00x3,000  gallons, 
from  which  the  water  is  distributed  as 
needed. 

An  interesting  feature  of  the  house  it- 
self is  the  big  "Jinks  room,"  especially 
dedicated  to  the  good  time  spirit.  The 
walls  of  this  room  are  decorated  with 
some  charming  paintings,  electrically  il- 
luminated by  indirect  lighting.  Through 
the  swinging  doors  is  to  be  found  a  tiny 
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electric  kitchen,  completely  equipped. 
The  fumes  and  odors  from  the  cooking 
are  dispelled  by  an  electrically-operated 
exhaust  fan. 

A  novel  electric  device  is  the  hair-drier, 
which  provides  a  blast  of  air  with  which 
to  dispel  the  dampness  in  Miladi's  tresses. 
A  one  horsepower  motor  is  attached  to  a 
small  compressor,  and  one  hour  a  day 
of  operation  provides  an  ample  quantity 
of  compressed  air.  Pipes  from  the  com- 
pressor tank  run  to  the  several  dressing 
rooms. 

A  refrigerating  plant  of  six  tons'  ca-. 
pacity  is  located  in  the  basement.  A  fif- 
teen horsepower  motor  operates  it,  pro- 
ducing about  400  pounds  of  ice  a  day, 
providing  refrigeration  for  several  boxes 
containing  approximately  1,500  cubic 
feet.  While  the  machinery  is  running,  a 
small  pump,  driven  from  the  main  shaft, 
circulates  brine  through  the  cooling  pipes 
in  the  boxes.  Two  or  three  hours  of 


operation  each  day  will  maintain  a  tem- 
perature in  the  boxes  just  below  freezing 
point. 

A  separate  circulating  system  provides 
cold  water  for  drinking  purposes  in 
nearly  every  room  in  the  house.  A  tank 
has  been  provided  through  which  passes 
a  set  of  brine  coils  for  cooling  the  water. 
The  pump  is  operated  by  a  small  electric 
motor. 

As  might  be  expected,  the  problem  of 
keeping  the  house  clean  is  also  solved  by 
resource  to  electricity.  An  electric  vac- 
uum cleaning  machine  is  located  in  the 
basement,  and  operates  in  every  room. 
There  is  no  such  thing  as  sweeping  or 
dusting  at  "Anoakia"  ranch. 

The  laundry  is  in  a  building  of  its  own 
near  the  residence.  Here  an  electric 
washing  machine,  an  electrically-operat- 
ed mangle,  and  several  small  electric 
irons  are  found. 

A  vacuum  cleaner  is  also  found  in  the 
garage,  where  it  is  used  in 
the  care  of  the  several 
automobiles  which  are 
kept  in  constant  service. 
In  connection  with  the 
garage  is  a  beautifully- 
equipped  machine  shop, 
prepared  to  do  anything 
necessary  in'Vepairing  the 
ranch  machinery.  In  this 
machine  shop  all  the  mo- 
tive power  is,  of  course, 
electric.  A  lathe,  drill 
press,  grinder  and  several 
smaller  pieces  are  all  op- 
erated from  a  shaft  at- 
tached to  a  five  horse- 
power motor. 

The  water  used  in  the 
household  is  procured 
from  a  well  remote  from 
the  buildings.  Near  this 
well  is  a  large  cement  res- 
ervoir built  on  top  of  the 
ground.  A  compartment 
in  the  same  structure  con- 
tains a  pressure  pump,  a 
filter  and  an  iron  tank 
with  a  capacity  of  1,800 
gallons.  The  pressure 
pump  sends  the  water  in- 
to the  tank,  whence  it  is 
distributed  under  fifty- 
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A    View    of    the    Laundry    Where 

the      Electric      Current      Replaces 

Manual  Labor. 


pounds  pressure  to  all  the  buildings. 
Water  for  all  other  purposes  on  the 
estate  is  lifted  from  the  well  into  the 
reservoir  by  a  direct-connected  forty 
horsepower  motor  operating  a  centrifugal 
pump.  From  the  reservoir  it  flows  by 
gravity  to  all  parts  of  the  estate. 

As  might  be  expected  in  such  an  effi- 
cient home,  the  lighting  system  has  not 
been  neglected.  The  house  is  lighted 
throughout  with  the  indirect  lighting 


system,  an  interesting  feature  being  the 
outdoor  lighting  on  the  broad  verandas 
which  surround  the  house.  A  large  num- 
ber of  bronze  metal  lighting  standards 
are  carried  around  the  edges  of  the 
porches,  each  containing  a  single  frosted 
globe.  When  all  of  these  are  lighted, 
the  effect,  especially  from  a  little  dis- 
tance, is  extremely  striking  and  well  de- 
serves that  much  overworked  compari- 
son to  "fairyland." 


THE  JITNEY  BUS  IN  NEW  YORK 

A  new  public  vehicle  has  recently 
made  its  appearance  on  the  streets  of 
New  York  City.  It  is  an  electric  stor- 
age battery  bus,  which  greatly  resembles 
the  convertible  street  cars  used  in  most 
American  cities.  It  is  known  as  the 
"jitney  bus." 

The  electric  bus  is  an  innovation  in 
motor  bus  transportation,  and  from  the 
claims  of  low  operating  cost  should 


prove    wonderfully    efficient    for    such 
service. 

Buses  of  this  type  have  a  2.y2  h.  p., 
60  volt,  32  ampere,  1,200  r.p.m.  motor 
direct  connected  through  a  concentric 
reduction  gear  to  each  wheel,  making  all 
four  wheels  active  drivers  and  allowing 
of  an  equal  distribution  of  weight  over 
all  four  wheels.  This  results  in  the 
elimination  of  slipping  and  skidding, 
affords  maximum  tractive  effort,  and 
tends  towards  a  rolling  motion  when 
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starting  rather  than  a 
lifting  motion,  as  is 
the  case  with  the  two- 
wheel  drive.  Com- 
plete drive  and  unit' 
may  be  removed  in  a 
few  moments,  so  that 
in  case  of  an  accident 
either  motor  with  its 
gearing  can  be  quick- 
ly disconnected ;  t  h  e 
vehicle  being  capable 
of  operating  tempo- 
rarily on  the  remain- 
ing two  or  three  mo- 
tors. 

A  6o-cell  Edison 
storage  battery  sup- 
plies the  motive 
power,  giving  a  radius  of  50  miles  on  a 
single  charge,  and,  by  the  method  of 
boosting  permitted  under  the  guarantee 
of  this  battery  at  a  rate  much  higher  than 
normal  for  a  short  period,  over  100  miles 
actual  operation  has  been  obtained  in  18 
hours,  including  eight  stops  to  the  mile 
under  a  service  test,  in  addition  to  stops 
caused  by  street  traffic  and  the  time  re- 
quired for  boosting. 

The  body  design  of  these  buses  fol- 
lows more  nearly  that  of  street  car  prac- 
tice, the  prepayment  system  being  used, 
with  entrance  at  the  rear  and  exit  at 
the  front.  The  buses  have  a  seating 
capacity  of  36  passengers,  with  cross 
seats  and  center  aisle.  They  are  semi- 
convertible  ;  i.  e.,  the  panels  and  glass 
are  replaced  by  screens  in  the  summer. 


An     Ingenious     Water     Wheel     Arrangement     in     Which     the     Power     is 
Applied   to  Another  Wheel  in  Order  to   Raise   Water  to  a  Higher  Level. 


RAISING 


WATER    BY 
METHOD 


NOVEL 


The  water  wheels  shown  in  the  accom- 
panying illustration  were  constructed  in 
order  to  raise  the  water  from  the  river 
into  an  adjoining  canal.  This  was  neces- 
sary because  of  the  fact  that  the  water 
in  the  dam  is  quite  often  a  foot  or  two 
below  the  level  of  the  canal.  The  larger 
wheel  is  the  open  wheel  and  it  serves  to 
drive  the  smaller  one.  The  latter  is  a 
wooden  box  wheel  that  lifts  the  water 
into  a  little  channel  built  to  conduct  it 
under  the  hill,  shown  in  the  picture,  into 
the  canal.  These  wheels  are  made  en- 
tirely from  wood,  the  larger  one  being 
15  feet  in  diameter  and  the  smaller  one 
10  feet. 


One    of   New    York's    Jitney    Buses,    which    Are    Destined    to   Relieve    the    Present     Congestion  of  the 
Metropolis's  Street,  Elevated  and  Subway  Lines. 
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ELECTRICITY  AND  THE   "MOTOR     What  is  stated  above  with  reference  to 


POINTS"  OF  THE  BODY 

A  curious  application  of  the  electric 
current  is  that  made  by  experimenters  in 
medical  science  in  producing  certain  de- 
sired facial  expressions.  These  are,  it 
is  stated,  obtained  by  applying  one  pole 
of  the  circuit  to  the  "motor  point"  neces- 
sary and  the  other  pole  to  an  indifferent 
portion  of  the  body  of  the  subject.  This 


the  facial  muscles  applies  also  to  the 
other  muscles  of  the  body.  The  electric 
current  can  produce  any  effect  practised 
by  Nature.  Each  separate  finger  or  toe 
can  be  wriggled,  the  leg  can  be  drawn 
or  kicked  out  with  force,  the  arm  can  be 
made  to  perform  various  motions,  the 
ears  even  can  be  made  to  move,  the  skin 
to  tremble,  or  the  teeth  to  chatter.  In 
brief,  electric  current  can  produce  any 


the  direst  anger  to  the  most  exalted  re- 
pose. The  mouth  can  be  made  to  assume 
a  "pucker"  for  kissing;  and  the  tongue 
may  be  made  to  "loll  out,"  or  to  move 
back  and  forth  outside  the  mouth. 


part  is  generally  the  breastbone.    It  ap-      expression  of  the  human  face,  from  ex- 
pears  that  these  motor   points   are  the      treme  pleasure  to  extreme  pain;   from 
only  ones  at  which  the  electric  current 
produces   the    desired    effects.      In   this 
relation  it  should  be  added  that  it  is  at 
these  points  that  the  nerves  controlling 
certain  muscles  enter  those  muscles. 

If  it  be  the  object  of  the  experimenter 
to  produce  upon  the  subject's  face  an  ex- 
pression of  deep  dejection,  all  he  has  to 
do  is  to  place  the  two  poles  at  the  sides 
of  the  chin — one  at  each  side.  The  cur- 
rent causes  a  contraction  of  the  muscles 
controlling  the  upper  lip.  This  lip  is 
drawn  downward  and  outward,  thus 


A  HANDY  DEVICE  FOR  THE  FISH- 
ERMAN 

A  native  of  Virginia  has  recently  in- 
vented a  convenient  contrivance  that  may 
be  employed  to  good  advantage  by  the 
fisherman  who  uses  a  rod.     It  is  a  metal 
producing  immediately  the  desired  effect,     stamping  of  a  peculiar  form  which  adapts 

If  the  experimenter 
wishes  to  get  an  expres- 
sion of  great  mirth  on  the 
part  of  the  subject,  the 
electrodes  are  placed  one 
in  front  of  the  lobe  of 
each  ear  on  the  cheek. 
The  effect  of  the  bilateral 
contraction  is  to  draw  the 
angles  of  the  mouth  out- 
ward, to  throw  the  skin 
of  the  cheeks  into  arc-like 
folds,  and  to  close  the 
eyes.  An  expression  of 
sardonic  mirth  may  be 
brought  to  a  point  of  hor- 
ror, thus  giving  to  the 
face  of  the  subject  an  ex- 
pression of  great  repul- 
siveness. 

An  expression  of  con- 
ceit and  haughtiness  may 
be  obtained  by  the  con- 
traction of  the  "elevator" 
of  the  lower  lip  and  chin, 
the  effect  being  to  flatten 
the  chin  and  to  produce 
a  slight  rise  in  the  under 
lip. 


Applicable    to    a    Wide    Variety    of    Different    Purposes,    this    Recently 
Invented  Device   is   a   Boon   to   the    Fisherman. 
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The  Handy  Fisherman's  Device  in  a 
Number  of  Different  Applications:  In  One 
View  it  is  Shown  in  Use  as  a  Holder  for 
a  Fishing  Rod;  it  is  Fastened  to  the  Side 
of  a  Row  Boat  and  Leaves  the  Fisher- 
man's Hands  Free  for  Other  Tasks.  In 
Another  it  is  Depicted  as  a  Worm  Dig- 
ger, while  in  Still  Another  it  is  Used  to 
Hold  a  Rod  to  the  Belt  of  the  Fisherman. 


it  to  a  plurality  of  purposes.  For  in- 
stance, the  device  may  be  used  to  dig  up 
worms,  when  utilizing  its  sharp  end. 
Then  again,  it  can  be  employed  as  an  im- 
plement for  cutting  and  cleaning  the  fish. 
But  the  most  important  function  of  the 
invention  is  to  hold  a  fishing  rod  in  a 
number  of  different  positions  and  to 
signal  by  means  of  a  small  bell  when  a 
fish  is  on  the  line.  As  shown  in  the  ac- 
companying illustrations,  the  fishing  rod 
may  be  held  over  the  side  of  a  rowboat  or 
even  in  the  fisherman's  belt  so  as  to  allow 
his  hands  full  freedom.  A  number  of 
holes  into  which  fits  a  split  pin  permits 
the  adjustment  of  the  device  to  hold  any 
sized  rod  in  any  position  desired. 


ELECTRIC     SCALES     FOE     RAPID 
WEIGHING 

Electrically-operated  scales  which 
automatically  control  the  amount  of 
goods  entering  a  container  are  in  use  in 
wholesale  establishments  where  pack- 
ages of  standard  weight  are  made  up,  as 
well  as  in  retail  stores  putting  out  large 
quantities  of  sugar,  coffee,  rice  and  other 
staples  in  paper  bags. 

In  the  accompanying  illustration  is 
shown  a  typical  electrically-operated 
scale.  The  large,  funnel-shaped  con- 
tainer above  the  scale  serves  to  hold  a 
full  sack  of  sugar,  a  drum  of  coffee  or 
other  goods  in  bulk.  It  can  be  lowered 
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Much   Time    and    Labor    is   Saved   by    the    Use    of 

the      Electric      Weigher,      Which      Automatically 

Weighs  Out  Goods  in  Bulk. 


to  the  floor  to  receive  its  contents  and 
then  raised  to  a  position  above  the  weigh- 
ing table.  The  lower  end  of  the  funnel 
is  supplied  with  a  little  metal  disc  about 
the  size  of  a  dollar,  which  slips  into  place 
to  check  the  flow  when  the  proper 
amount  has  been  delivered.  This  action 
is  accomplished  by  an  electrical  device ; 
the  current  being  furnished  by  a  set  of 
dry  cells.  The  current  is  switched  on 
and  off  at  the  proper  moment  by  means 
of  a  contact  formed  by  the  needle  of  the 
scale  dial.  Suppose  the  package  is  to 
contain  twenty  pounds;  the  face  of  the 
dial  is  provided  with  a  small  indicator 
at  the  circumference,  which  is  set  at  the 
twenty-pound  mark,  and  the  needle,  com- 
ing in  contact  with  it  as  the  package 
reaches  that  weight,  forms  an  electrical 
circuit  and  instantly  checks  the  delivery. 
Even  the  weight  of  a  paper  bag  can  be 
allowed  for,  so  accurate  is  this  time- 
saving  device. 


NITROGEN  LAMPS  IN  ARC 
FIXTURES 

When  the  New  York  City  arc  lighting 
system  was  abandoned  and  the  new  nitro- 
gen filled  tungsten  lamps  were  installed, 
instead  of  following  the  usual  expensive 
practice  of  dismantling  the  old  posts  and 
fixtures,  only  a  slight  change  was  made. 
The  arc  mechanism  was  removed  from 
the  casing  and  large  sockets  installed  so 
that  the  tungsten  lamps  could  be  in- 
serted. These  fixtures  are  in  process  of 
installation  throughout  New  York,  an  in- 
teresting feature  being  that  in  substitut- 
ing the  new  lamps  for  the  old  the  serv- 
ice does  not  suffer  interruption. 


DREDGING  MACHINE  LOADS 
TRUCKS  ELECTRICALLY 

The  speed  with  which  motor  trucks  can 
be  handled  and  the  high  cost  of  their 
maintenance  has  resulted  in  the  invention 
of  an  electric  loading  machine  which,  so 
it  is  claimed,  will  do  the  work  of  a  dozen 
men.  The  new  electric  loader  can  dig 
easily  into  piles  of  large  cobblestones,  as 
well  as  various  grades  of  earth  and  sand. 
No  skill  is  required  in  its  operation.  The 
truck  is  driven  under  a  chute,  the 
buckets  or  clams  of  the  digging  mech- 
anism are  adjusted,  and  the  current  is 
turned  on.  Broken  stone,  sand  and 


This    Electrically-Driven    Machine    Takes    the    Place 

of  Several  Laborers  in  the  Loading  of  Broken  Stone, 

Sand,     Gravel     and     Other    Similar    Material. 
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gravel  are  loaded  at  the  rate  of  one  cubic 
yard  per  minute  at  a  cost  of  less  than  one 
cent  per  cubic  yard  for  electric  current. 
The  manufacturers  claim  that  con- 
tractors have  increased  their  output  of 
broken  stone  200  to  300  per  cent,  with 
the  electric  loader.  It  is  built  entirely  of 
steel  so  as  to  withstand  hard  service. 


IMPROVING  SAYVILLE  WIRELESS 
STATION 

The  transatlantic  wireless  station  at 
Sayville,  L.  I.,  which  has  been  serving 
as  a  direct  means  of  communication  be- 
tween Germany  and  the  United  States 
during  the  present  war,  is  now  being 
improved  to  make  it  more  effective. 


A  NEW  IDEA   IN  MINE   MODELS     models  are  rather  inflexible,  though,  so 

that  the  latest  development,  which  over- 

The  difficulty  of  getting  a  clear  con-  comes  its  defects,  is  a  model  in  which  the 
ception  of  the  interior  workings  of  a  surrounding  rock  is  represented  by 
mine  has  led  to  a  great  many  methods  of  space  and  the  ore  veins  are  pieces  of  soft 


A  New  Idea  in  Mine  Models 
in  Which  the  Changes 
From  Day  to  Day  Can  be 
Made  Without  Difficulty. 
The  Ore  Veins  of  the  Mine 
are  Represented  by  Soft 
Pine  Wood  Carved  to  the 
Proper  Shape,  While  the 
Air  Space  Indicates  the 
Surrounding  Rock. 


illustrating  actual  underground 
conditions.  Drawings  are  com- 
monly accepted  by  engineers  and 
technical  men  in  general,  but  to 
the  average  inquirer  they  are  by 
no  means  convincing,  nor  do  they 
seem  to  properly  correlate  the 
different  workings  and  the  sur- 
face developments.  For  this  rea- 
son, together  with  the  obvious 
advantages  of  being  able  to  see 
at  a  glance  the  condition  of  the  various 
ore  bodies,  actual  models  have  been  con- 
structed that  show  on  a  small  scale  the 
interior  of  mines  and  the  daily  progress 
made  in  their  working. 

Mine  models  are  often  made  of  glass 
or  celluloid,  so  that,  being  transparent,  a 
view  of  all  parts  can  be  secured  at  the 
same  time.  The  workings  in  ore  and  in 
barren  rock  are  painted  in  different  col- 
ors on  the  transparent  material.  These 


pine  wood  carved  into  the  required 
shape.  These  pieces  are  suspended  in 
place  in  a  glass  frame.  The  various 
workings  are  outlined  upon  the  wood  and 
then  cut  out  with  a  jig  saw,  the  vacant 
spaces  representing  the  places  from 
which  the  ore  has  been  mined.  The  re- 
maining portion  is  painted  as  nearly  as 
possible  to  the  ore  color.  Where  the 
ore  bodies  intersect  the  surface,  they  are 
cut  to  agree  with  the  actual  land  contour. 
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Since  only  the  ore  is  represented,  the  in- 
tervening rock  being  left  to  the  imagina- 
tion, the  work  of  keeping  up  the  model 
is  facilitated,  and  an  illustration  is  ob- 
tained which  enables  any  one  to  get  im- 
mediately a  perfectly  clear  idea  of  the 
value  and  extent  of  work  in  the  mine. 


EIFFELHORN  LIGHTNING  -  TUBES 

At  a  meeting  of  the  Geological  Society 
in  London  there  were  recently  exhibited 
some  specimens  of  "lightning  tubes," 
found  on  the.  summit  of  the  Riffelhorn, 
a  sharp,  rocky  point  near  the  celebrated 
Matterhorn  in  Switzerland. 

These  tubes  were  about  one-tenth  of 
an  inch  in  diameter,  and  lined  with  a 
thin  film  of  glass,  black  or  dark  brown 
in  color,  and  formed  by  the  melting  of 
some  of  the  constituents  of  the  rock  as 
the  lightning  penetrated  it. 


ANOTHER  "SMALLEST  MOTOR" 

An  electric  motor  only  5/16  inch  in 
height  and  Y%  inch  in  length,  in  the  con- 
struction of  which  no  lathe  or  machinery 
was  used,  is  shown  in  the  accompanying 
illustration.  "The  smallest  motor  in  the 
world"  has  been  claimed  on  numerous 


occasions  before,  but  this  tiny  motor  has 
undoubtedly  better  claims  than  any  of 
those  which  have  gone  before.  It  is 
only  half  the  height  of  a  five-cent  piece 
and  is  self-starting,  running  at  high  speed 
on  1 1/2  volts.  Some  of  the  parts  are  al- 
most microscopic.  The  diameter  of  the 
shaft  is  1/32  inch,  the  diameter  of  the 
commutator  ^  inch  and  its  length,  1/16 
inch.  The  length  of  the  brushes  is  J4 
inch  and  the  thickness  i/iooo  inch.  The 
armature  is  of  the  three-pole  type,  with 
eighteen  turns  of  wire  on  each  pole. 


GERMAN  DISINFECTION  OF  CARS 

A  German  engineer  has  solved  the  dif- 
ficult problem  of  sterilizing  a  railway  car 
quickly,  thoroughly  and  inexpensively, 
without  taking  out  fittings  and  hangings. 
It  is  easily  understood  that  cars  may 
readily  be  carriers  of  disease  germs  and 
of  more  repulsive,  if  less  dangerous,  ver- 
min. The  German  coaches  returned 
from  Russia  are  often  in  filthy  condition. 
By  the  German  plan  each  is  run  into  a 
specially  constructed  steel  cylinder,  at 
the  Potsdam  shops,  sealed  in  and  heated 
by  steam  coils  to  140  degrees  Fahren- 
heit. Air  is  then  pumped  out  until  such 
a  vacuum  is  formed  within  the  cylinder 
that  water  will  boil  in  it  at  that  tempera- 
ture. Thus  all  moisture  is  evaporated 
from  the  car  without  injury  from  great 
heat.  For  special  purposes  of  disinfec- 
tion the  cylinder  is  then  filled  with  for- 
maldehyde gas,  which  kills  all  insects  and 
germ  life  in  the  car.  In  twenty-four 
hours  the  car  is  again  ready  for  service. 


Here    is    the    Latest    Claimant    to    the   Title,    "The 

Smallest     Electric     Motor     in     the     World."      Any 

Challenges? 


THE  DECAY  OF  GLASS 

It  is  probable  that  but  few  persons  who 
admire  the  iridescence  of  ancient  glass- 
ware know  that  the  prismatic  hues  dis- 
played are  a  result  of  the  decay  of  the 
glass.  When  disintegration  sets  in,  the 
substance  of  the  glass  splits  into  ex- 
ceedingly thin  laminae,  which,  as  the  sun- 
light traverses  them,  give  rise  to  a  splen- 
did play  of  colors.  As  in  the  instance  of 
the  leaves  of  a  forest,  these  delicate 
glasses  signalize  their  approaching  dis- 
solution by  becoming  more  beautiful. 
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SLEEPING  OUTDOORS 
IN  THE   HOUSE 


A  Typical  "Fresh-Air"  Bed  Which 
is  Much  in  Vogue  in  Californian 
Homes.  A  Metal  Canopy  May  be 
Swung  from  One  Side  to  the 
Other,  Leaving  the  Bed  Out- 
doors, Partly  Indoors,  or  Entirely 
Indoors. 


What  is  known  as  a  fresh-air  bed  has 
been  designed  by  a  Californian  and  used 
with  success  in  Los  Angeles  residences 
and  apartment  houses.  The  fresh-air 
bed  is  built  between  a  tiny  balcony — too 
small  to  be  called  a  sleeping  porch — and 
the  interior  wall  of  the  room.  Its  most 
interesting  feature  is  a  canopy  which 
swings  from  a  position  outside  the  bed- 
room and  leaves  the  couch  outdoors.  This 
canopy,  or  dome,  is  of  metal,  covered 
with  wood  veneer.  It  swings  over  the 
bed  and  may  be  left  with  an  opening  to 
the  interior  of  the  room  and  to  the  out- 
side air,  thus  leaving  the  occupant  of  the 
couch  in  a  through  draught.  Or  it  may 
be  swung  clear  back  into  the  room,  shut- 
ting out  the  bed  and  leaving  it  in  the 
open  air.  The  sleeper  outdoors  is  pro- 
tected from  insects  by  a  screen,  and  from 
prying  eyes  by  a  window  curtain  which 


may  be  drawn  at  daybreak.  The  advan- 
tage of  this  form  of  bed  is  that  it  re- 
quires so  little  space  to  get  the  results 
of  a  sleeping  porch..  The  balcony  is  only 
two  feet  or  so  outside  the  exterior  wall. 
The  bed  is  concealed  from  the  interior  of 
the  room  by  day,  as  it  is  readily  convert- 
ed into  a  broad  divan  as  shown  in  one 
of  the  accompanying  illustrations.  Un- 
like most  built-in  beds,  this  one  can  be 
made  up  and  receive  an  airing  from  the 
balcony  all  day.  Another  interesting  fea- 
ture is  a  reading  lamp  as  a  fixture,  simi- 
lar to  the  lights  used  in  sleeping  car 
berths. 


If  you  enjoy  THE  WORLD'S  ADVANCE, 
tell  others;  if  not,  tell  us.  Why  not  lend 
this  copy  to  a  friend  when  you  have 
read  it  through  ? 
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CONCRETE  FENCE-POSTS 

Several  English  railways,  notably  the 
London  and  Northwestern,  have 'recently 
constructed  fence  post  of  reinforced  con- 
crete, and  the  results  are  reported  to  be 
very  satisfactory.  It  is  estimated  that 
the  life  of  such  posts  may  extend  to  one 
hundred  years,  while  that  of  creosoted 
deal  posts  does  not  exceed  twenty  years. 

The  concrete  posts  cost  about  forty 
cents  per  yard,  and  it  is  said  that  in 
many  places  cement,  sand  and  iron  can 
be  obtained  and  made  into  posts  at  a  less 
price  than  deal  timber.  The  same  mate- 
rial has  been  tried  for  "railway  sleepers" 
with  good  results.  Steel  sleepers  were 
first  tried,  but  were  found  to  be  too  noisy. 


WHEN   RUSSIA    OWNED    ALASKA 

In  the  accompanying  view  is  seen  one 
of  the  old  Russian  forts  built  on  the 
island  of  St.  Michael  in  the  Bering  Sea, 
at  a  point  not  much  over  sixty  miles 
from  the  shores  of  Siberia.  Needless  to 
say,  this  fort  is  of  no  value  to-day,  al- 
though in  its  day  it  was  effective. 


REMEASURING  THE  STANDARD 
YARD 

Recently  an  exquisitely  careful  re- 
measurement  of  a  treasured  standard 
yard  in  .the  possession  of  the  Royal  As- 
tronomical Society  of  Great  Britain  was 
made  by  the  Deputy  Warden  of  the 
Standards. 

This  standard,  which  consists  of  a 
brass  tube  63  inches  long,  on  which  the 
yard  is  laid  down,  the  divisions  being  cut 
in  palladium  pins  inserted  in  the  brass, 
was  measured  with  extreme  care  and  ac- 
curacy by  Francis  Bailey  in  1834  and 
again  in  1851.  Astronomer  Airy  then 
showed  that  there  had  been  a  measurable 
increase  of  length.  The  last  measure- 
ment shows  that  the  standard  has  further 
lengthened  to  the  amount  of  .00063  °f  an 
inch  since  1851.  It  is  suspected  that  this 
increase  is  due  to  molecular  changes  in 
the  metal.  Curiously  enough,  the  rela- 
tive length  of  the  subdivisions  remains 
unchanged.  The  fact  that  changes  to  be 
measured  only  in  hundred-thousandths 
of  an  inch  should  lead  to  a  long  and 
earnest  discussion  is  calculated  to  in- 
crease confidence  in  the  accuracy  of  sci- 
entific proceedings. 


A  Russian   Fort  Built  on   the   Island  of  St.  Michs 
Alaska,    Many    Years    Ago. 


IONO-MAGNETIC  ROTATION 

This  is  the  term  given  by  Professor 
Righi  to  a  certain  phenomenon. 

If  a  spark  from  a  condenser  of  con- 
siderable capacity  is  sent  horizontally 
through  a  gas,  and  two  small  vertical 
planes  of  mica  in  the  form  of  a  cross  are 
suspended  in  the  middle  of  the  discharge 
by  a  fine  fibre  attached  to  the  center  of 
the  cross,  the  spark  produces  no  rotation 
of  the  cross.  If,  however,  a  vertical 
magnetic  field  is  established  in  the  gas, 
the  cross  rotates  through  a  considerable 
angle  if  the  gas  is  air,  and  over  a  small 
angle  in  other  gases. 

Doctor  Righi  ascribes  this  rotation  to 
the  bending  of  the  paths  of  the  ions  or 
electrons  and  to  the  additional  protection 
which  the  vanes  afford  each  other  against 
impacts  from  one  side  rather  than  from 
the  other  in  these  circumstances.  The 
observed  rotations  indicate  that  the  ef- 
fects of  the  positive  ions  are  in  general 
greater  than  those  of  the  negative. 


tuneGaferu 

<•>      '-  -^Cv_^x  «/ 


GEKMAN  SUBMARINE  AND  ITS  TENDER 


FOR  many  weeks  the  world  has  followed  with  mingled  interest 
and  awe  the  German  submarine  blockade  of  the  British  Isles. 
Rumors  have  occasionally  gained  circulation  that  the  German 
raiders  are  replenishing  their  oil  and  other  supplies  by  means  of 
tenders,  and  at  last  this  is  proven  by  the  view  presented  above. 
A.  E.  Wallace,  staff  photographer  of  the  International  News 
Service,  after  having  spent  several  weeks  with  the  German  army 
in  the  East  in  taking  both  still  and  motion  pictures,  was  ordered 
to  England,  from  where  he  was  to  go  to  the  front  with  the  Allies 
in  France.  Mr.  Wallace,  in  company  with  another  American 
newspaper  correspondent,  A.  F.  Beach,  sailed  from  Holland  on 
the  Dutch  steamer,  "Batavier  V."  Early  one  morning,  while  off 
the  Belgian  coast,  Wallace  and  Beach  were  amazed  on  coming 
up  on  deck  after  breakfast  to  see  a  German  submarine  cutting 
across  the  stern  of  their  boat  at  twenty  knots  per  hour.  It 
proved  to  be  the  "U-36,"  one  of  the  latest  German  submarines. 


rhoto.    Copyrighted   International   News    Service 
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THE  VANDEKBILT  CUP  AUTO  RACE 


At  the  Right:    The   Car   that  Took  Second 
Place     Below:  the  Winning  Peugeot  at  th= 


Dario  Resta,  Ameri- 
ca's New  Speed  King, 
Covered  the  296-mile 
Course  in  his  Peu- 
geot No.  9  in  4 
Hours,  27  Minutes  and 
37  Seconds.  His  aver- 
age Speed  was  67/2 
Miles  an  Hour. 


Three  of  the  Contesting  Cars  Taking  One  of  the  Turns 

During   This   Race,    Which  Was   Held   on  March    6th,   al 

n    Francisco,    and    Won    by    Dario    Resta. 


Photos  Rockwell  Feature  Servic 
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WITH    THE    FIGHTING    MEN    OF    EUROPE 


French  Naval  Reservists  Chopping 
Beets  for  Military  Horses. 


Military  mass  for  the  German  and 
Austrian  Forces  in  Poland.  All  the 
Fighting  Nations  are  Now  In- 


tensely Religious,  and  Services  are 
Usually     Held    Before    Going     Into 


Battle.     In  this  Instance  the  Mass 

Music  is  Furnished  by  the  Military 

Band. 


German        IS  -  Centimeter        Shells, 
Showing    the    Wicker   Basket    Pro- 
tection 


Above:  Austrian  Field  Piece  in 
Action  During  a  Battle  in  Poland. 
At  the  Left:  German  Soldiers  Near 
Gundsak,  Poland,  Receiving  Their 
Pay.  The  Money  for  Paying  the 
Soldiers  is  Sent  to  the  Front  in 
Chests,  Carefully  Guarded  by  a 
Strong  Detachment  of  Cavalry,  in 
Order  to  Defend  it  Against  Pos- 
sible Cossack  Raids. 


Photos.   Copyrighted   International   News    Service. 
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INTERESTING  SIDELIGHTS  OF  THE  GREAT  WAK 


A   Bombproof  Telephone   Station   for   the   Aus- 
trian   Artillery    in    the    Carpathian    Mountains. 


Above:  German  Soldiers  of  the 
Landstrum  Companies,  as  a 
Rule,  Cannot  Write.  The  Few 
Men  Among  Them  Who  can 
Write  are  Kept  Busy  Writing 
Letters  for  Their  Companions. 
Here  is  Seen  One  of  These 
"Company  Writers."  Below: 
One  of  Germany's  Latest  and 
Largest  Submarines,  Photo- 
graphed from  the  Dutch 
Steamer  "Batavier  V." 


American  Hospital  and  Attend- 
ants in  Servia.  The  Worst 
Enemy  that  this  Gallant  Little 
Kingdom  has  to  Fight  at  the 
Present  Moment  is  the  Dreaded 


Typhus  Plague,  Brought  About 
bv  Lack  of  Medical  Attendance 


in  the  Early  Days  of  the  War. 
There  are  Now  Numerous 
American  Medical  Attendants 
and  Hospitals  Combatting  the 
Plague  and  Caring  for  the 
Wounded. 


Photos.     Copyrighted   International   News    Service. 
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WHERE  SCIENCE  AND  INGENUITY  ABOUND 


A  Pontoon 
Thrown  Acros 
rigation  Canal  Near 
the  Australian  Camp 
at  the  Pyramids,  in 
Egypt.  It  is  the  work 
of  the  3rd  Field  Com- 
pany of  Engineers  of 
the  Australian  Con- 
tingent. 


An  Example  of  the  Ingenu- 
ity of  French  Soldiers.  The 
Cylindrical  Frames  Made  of 
Wooden  Sticks  and  Twisted 
Twigs  are  Filled  with  Earth 
and  Used  to  Cover  the  Guns 
When  They  are  not  in 
Action. 


British  Soldiers  in  Egypt  Usin 

the    Heliograph.     This 

of    Signalling    is    Largely    Em- 


t  Using 
Method 

of    Signalling    is    Largely    Em- 

ployed    by    the    British,    Owing 

to  the  Favorable  Climatic  Con 

ditions  of  Egypt. 


The  Soldiers  of  AH  the  Nations  Engaged  in 
the  European  War  have  Shown  a  Marked 
Degree  of  Ingenuity.  They  Have  in  Many 
Instances  Erected  Elaborate  Shelters  Under 
the  Most  Trying  and  Difficult  Conditions. 
Here  is  a  Typical  Example:  A  Row  of  Shel- 
ters Built  by  the  French  Soldiers  in  the 
Vosges  Mountains  and  Used  for  the  Cav- 
alry Horses. 


Photos.     Copyrighted   International   News   Service. 
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HOW  ENGLAND  CARES  FOR  HEK  WOUNDED 


Fhree  British  Tommies  who 
have  been  Wounded  on  the 
Battlefields  of  France  and  Are 
NJow  Convalescing  in  England. 


Above:     Wounded  British  Soldier 

Playing     Football     on     the     Great 

Lawn  at  Blenheim  Palace. 


Wounded  and  Maimed  Soldiers  are  Quar- 


tered  in   the    Blenheim    Palace,    Affording 
Them  Every  Possible  Comfort  Indoors    as 


Well    as    the    Use    of    the    Beautiful    Sur- 
rounding  Lawns   and   Walks. 


The    Convalescing    Soldiers    Spend 
Much  of  Their  Time  by  the  Banks 
the  River  that  Passes  Through 
the  Grounds. 


Photos.    Janet  M.   Cummings. 
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NEWS  IN  UNDERWATER  AND  AERIAL  NAVIGATION 


the  View  Below: 
The  Wrecked  Mono- 
plane of  Lincoln 
Beachy  —  the  well- 
Known  American 
Aviator  Who  Fell  to 
His  Death  in  San 
Francisco  Bay  Sev- 
eral Weeks  Ago— 
Alongside  an  Army 
Transport  After  Be- 


ing       Dragged        Up 
from  the  Bottom. 


The  New  American  Submarine,  the  "L-l," 

Leaving     the     Fore     River     Shipyards     at 

uincy,    Mass.,    for    a    Trial    Trfp.      This 

nderwater  Craft  is  the  Largest  Yet  Built 

by    the    United   States   Government,    B 

170  Feet  Long  and  Having  a  Displacement 

of   600   Tons. 


-//- 


Another  View  of  the 
Wrecked  Monoplane. 
The  Small  Rowboat 
in  the  Foreground  is 
Carrying  the  Body  ol 
Beachy,  which  was 
Brought  Up  by  a 
Diver  of  the  Battle- 
ship "Oregon." 


Thotos.     Copyrighted    International   News    Service. 
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ODDITIES  FROM  HERE  AND  THERE 


Mounting  the 
Largest  Ele- 
phant Ever 
Brought  Out 
of  Africa,  for 
Exhibition  in 
the  New  Afri- 
can Hall  of  the 
Museum  of 
Natural  His- 
t  o  r  y  ,  New 
Y  o  r  k  C  i  t  y. 
The  Elephant 
—  a  Young 
Bull  —Stands 
12  Feet  High 
at  the  Shoul- 
ders. 


NOTHING 

the  date  and  signature  of  the  sender.  Sentence 
not  required  may  be  erased.  If  anything  els 
Is  added  the  post  card  will  be  destroyed 


In  Order  to  Prevent  Soldiers  at  the  Front  from 
Divulging  Important  Military  Information  When 
Writing  to  Relatives  and  Friends  at  Home,  the 
British  Authorities  Provide  Postal  Cards  with  Printed 
Sentences.  Soldiers  are  not  Permitted  to  Write,  but 
can  State  Their  Physical  Condition  and  Other  Details 
by  Crossing  Out  Everything  but  the  Information  that 
Must  be  Conveyed.  The  Postal  Card  Shown  in  the 
Accompanying  Illustration  was  Received  by  an  Amer- 
ican Soldier  from  a  Friend  Serving  in  the  British 
Cavalry  now  in  France. 


A  Beach  Rookery  on  One 
of  the  Pribilof  Islands  in 
the  Bering  Sea,  Showing 
the  Large  Number  of 
Seals  that  Come  There  to 
Breed.  The  Last  Census 
of  the  Seals  Indicated  a 
Total  of  268,305  Adult  Ani- 
mals and  92,269  Fur-Seal 
Pups. 


Photos.    Herbert  Beardsley  and  Pacific  Photo  News  Service. 
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THE  CURIO  SHOP  OF  THE  WORLD 


A  Chinese 
School  Locat- 
ed in  the 
China  tow  n 
Section  of 
New  York 
City.  The 
Children  o  i 
the  Leading 
Chinese  Resi- 
dents are  Sent 
to  this  School 
at  4  o'CIock  in 
the  After- 
noon. The 
Earlier  Part 
of  the  Day 
is  Spent  at 
Public  School. 


Above:  A  Compressed  Air  Loco- 
motive Used  for  Hauling  Ammu- 
nition at  the  lona  Island  Arsenal. 
In  the  Oval:  A  Peculiar  Burial 
Pole  of  the  Alaskan  Indians.  A 
Chief's  Wife  is  Enclosed  in  the 
Upper  Cross-Piece,  while  the 
Chief's  Body  is  Encased  in 
Upright  Pole.  At  the  Right: 
the  Center  of  the  Group  is  ...«. 
Egg  of  the  Aepyornis— an  Extincl 
Bird.  The  Other  Eggs  are  Those 
of  the  Ostrich  and  the  Hen. 


Photos.     Herbert  Beardsley. 
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THE   TRAINING   OF    BASEBALL    PITCHERS   AND 
TESTING   OF   AEROPLANES   FOR 
MILITARY   DUTY 


The    Target    Used    in    the 

Coaching    of    the    Pitchers 

of   the    Harvard   Team. 


Above:  Arrangement 
Used  by  Coach  Sexton 
of  Harvard  University 
in  Training  the  Pitchers 
of  His  Team.  The  Test- 
ing Device  is  Placed 
Over  the  Home  Plate.  A 
"Groove"  Ball  Hits  the 
Bull's  Eye,  while  a 
Curved  Ball  Strikes  the 
Sides. 


A  Burgess-Dunne  Biplane  Re- 
ceiving Its  Official  Tryout  at 
Marblehead,  Mass.,  Under  the 
Personal  Supervision  of  Agents 
of  the  Russian  Government. 
The  Latter  is  in  the  Market  for 
200  American  Aeroplanes  Capa- 
ble of  Meeting  the  Conditions 
of  the  Test.  The  Machine 
Shown  will  Fly  in  Excess  of  80 
Miles  per  Hour  and  Climb 
Feet  a  Minute  with  a  Load  oi 
700  pounds. 


Photos.     Copyrighted   International   News   Service. 
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The  introduction  of  an  electric  alarm 
device  in  a  small  strongbox  intended 
for  the  safe-keeping  of  jewelry  and  val- 
uable papers  offers  an  interesting  prob- 
lem in  its  design.  Above  all,  the  de- 
vice must  be  simple  in  operation  as  welt 
as  positive ;  its  setting  and  use  must 


the  bottom  of  the  safe  is  drilled  a  hole 
slightly  smaller  in  diameter  than  the  steel 
ball  which  may  be  noted  in  the  enlarged 
view  in  the  oval.  Upon  this  ball  is  bal- 
anced a  spring  contact  which  is  so  nicely 
adjusted  that  the  slightest  movement  of 
the  ball  causes  it  to  slip  off  and  complete 
the  circuit  through  battery  and  bell.  The 
latter  will  continue  to  ring  until  the  safe 


Interior  and  Exterior  Views  of  the  Alarm 
Safe,  in  which  an  Electric  Bell  is  caused 
to  Ring  When  the  Safe  is  Moved  in  the 
Slightest  Degree.  In  the  Oval  Below  is 
Shown  the  Alarm  Device  which  makes 
Contact  through  the  Battery  and  Bell. 


impose  no  annoyance  or  trouble  upon 
the  user;  and  to  be  a  successful  product 
in  a  commercial  way  the  device  must 
be  low  in  cost  or  at  least  low  enough 
to  make  the  purchaser  feel  that  the 
added  cost  is  but  a  fair  premium  to  pay 
for  the  insurance  offered. 

These  requirements  appear  to  have 
been  met  in  every  detail  in  a  recently 
invented  safe.  The  alarm  device  is  the 
acme  of  simplicity  and  it  resets  itself 
automatically.  A  glance  at  the  illustra- 
tions will  serve  to  make  clear  the  prin- 
ciple of  operation.  The  reader  will  note 
that  in  the  bottom  of  the  safe  are  in- 
stalled a  battery,  an  electric  bell,  and 
the  contact  mechanism.  The  latter  is  of 
greatest  interest,  of  course.  Through 


is  opened  with  a  key  held  by  the  owner, 
and  no  effort  expended  upon  the  outside 
of  the  case  will  serve  to  stop  the  ringing. 
Immediately  upon  opening  the  safe  the 
alarm  is  reset  automatically  through  the 
agency  of  the  small  rod  which  may  be 
seen  projecting  above  the  edge  of  the 
safe. 
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CURIOUS  FISH  WHICH  INHABITS 
AFRICAN  WATERS 

A  remarkable  species  of  fish  from 
eastern  Africa  was  recently  added  to  the 
collection  of  a  New  York  aquarium.  It 
is  known  as  the  African  Lung  Fish  on 
account  of  its  unusual  ability  to  live  out 
of  water  for  several  months  at  a  time. 
The  African  Lung  Fish  makes  its  home 
in  mud  or  clay  and  when  it  was  trans- 
ported to  this  country,  instead  of  being 
placed  in  the  customary  tank  of  water, 
it  was  embedded  in  a  large  block  of  dry 
earth  in  which  a  hole  was  made  so  that 
the  fish  could  breathe. 

The  Lung  Fish  breathes  by  means  of 
gills  when  in  water,  but 
during  the  summer,  when 
the  rivers  are  dry,  air  is  in- 
haled and  exhaled  by  means 
of  lungs  the  same  as  any 
land-living  animal. 

Scientifically,  the  Lung 
Fish  is  of  unusual  interest, 
as  it  represents  a  species 
thought  to  have  been  ex- 
tinct thousands  of  years 
ago.  Further,  it  illustrates 
the  amphibious  stage  in  the 
development  of  animals,  in 
their  change  from  the 


UNDERGROUND  TEMPERATURES 

It  was  formerly  believed  that  the  tem- 
perature increased  at  a  fairly  regular 
rate  with  descent  into  the  crust  of  the 
earth,  but  the  experiments  of  Professor 
T.  L.  Watson  have  shown  that  measure- 
ments in  deep  mines  and  borings  do  not 
bear  out  the  assumption. 

Some  investigators  are  now  disposed 
to  think  that,  instead  of  regularly  in- 
creasing, the  temperature  is  not  far  from 
stationary  below  the  superficial  zone. 
In  the  Witwatersrand  mines  the  average 
rate  of  increase,  carried  down  to  8,000 
feet,  is  only  one  degree,  Fahrenheit,  for 
each  250  feet  of  descent.  The  bottom 
temperature  is  102.35  degrees.  Measure- 


water  to  the  land-living  state. 

In  appearance,  the  Lung  Fish  resem- 
bles a  salamander;  it  is  long  and  eel-like, 
and  its  fins  are  used  as  legs  in  travelling 
over  dry  land.  This  is  supposed  to  be 
the  first  living  specimen  of  a  Lung  Fish 
to  be  brought  to  this  country,  and  is 
therefore  of  great  interest. 


The  African  Lung  Fish  is  a 
Curious  Combination  of 
Fish  and  Animal.  It  Lives 
in  Water  and  on  Land.  The 
Round  Lump  of  Mud  Cov- 
ered the  Lung  Fish  on  Its 
Journey  from  Africa  to 
America. 


ments  in  other  places  have  given  various 
results.  In  the  Kalgoorlie  mines  in  Aus- 
tralia practically  no  variation  of  temper- 
ature is  shown  between  depths  of  1,400 
and  2,300  feet.  The  result  of  recent  fig- 
ures shows  that  there  is  no  general  law 
governing  the  increase  of  rock  tempera- 
ture with  depth. 


A  TELEGRAPH  JV/nc/i  fa£es  i/s  message  on  a 
•^"^  modified  form  of  typewriter  a<  </ie  transmitting 
end  and  prints  the  same  message  in  type  a/  f/?e  re- 
ceiving end  of  the  line  would  seem  to  be  the  last  word 
in  telegraphic  progress.  The  engineers  who  designed 
and  developed  the  new  printing  telegraph  have  not 
been  satisfied  with  this  achievement,  however.  They 
have  gone  a  step  further  and  have  produced  a  machine 
that  will  send  eight  separate  messages  over  the  same 
wire  at  the  same  time.  Truly  the  device  marl(s  a 
new  era  in  the  field  of  telegraphy. 


PICTURE  in  your  mind  a  girl  seated 
at  a  contrivance  resembling  a  type- 
writer and  typing  a  message  which  is  re- 
produced with  infallible  accuracy  in 
clear,  readable  type  on  a  message  blank, 
ready  for  delivery,  perhaps  thousands  of 
miles  away  from  the  transmitting  point. 
Then  think  of  four  girls  at  each  end  of 
the  line  and  all  of  them  sending  separate 
messages  at  the  same  time  over  a  single 
line.  With  this  mental  picture  comes 
slowly  a  realization  of  the  profound  im- 
portance of  the  wonderful  collection  of 
apparatus  which  makes  possible  this  feat. 
No  really  great  invention  or  achieve- 
ment is  conceived  and  also  brought  to 
completion  in  a  day  or  even  many  days. 
True,  the  basic  idea  may  come  in  the 
flash  of  a  second,  but  in  the  development 
of  even  the  simplest  of  devices,  months 
and  frequently  years  are  spent  before  the 
invention  is  brought  to  a  state  even  ap- 
proaching perfection.  Furthermore,  every 
epoch-making  invention  must  have  been 


developed  as  the  direct  result  of  a  de- 
mand. In  the  present  instance,  the  de- 
mand was  created  largely  through  the 
vast  increase  in  the  business  done  by  one 
of  the  greatest  telegraph  organizations  in 
the  world.  This  steadily  increasing 
volume  of  business  necessitated  an  in- 
crease in  the  facilities  for  handling  it  and 
to  broaden  the  facilities  meant  either  of 
two  things — additions  to  the  line  equip- 
ment, or  an  improvement  in  the  efficiency 
of  existing  methods  of  using  the  lines 
then  installed.  Obviously,  the  latter 
option  was  preferable,  and,  believing  it 
to  be  practicable,  the  officials  of  the  tele- 
graph company  called  upon  one  of  the 
prominent  electrical  manufacturers  for 
cooperation  in  designing  an  equipment 
that  was  not  only  to  increase  the  number 
of  messages  per  line  at  the  same  instant, 
but  which  would  expedite  the  transmis- 
sion and  handling  of  the  messages  at 
both  sending  and  receiving  ends.  The 
result  of  the  team  work  of  the  engineers 
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of  both  companies   is   seen   in  the  quad-  passes  the  impulses  on  to  a  receiving  printer, 

ruple-duplex  telegraph  printing  system.  ^e^fornT^fTmS  e"d  PHntS  ^  ^^  '" 

The  far-reaching  effects  of  the  system  An^Talysis^thSPvarious  steps  will  show 

will  be  appreciated   when  it   is   realized  that  this  new  printing  telegraph  operates,  to 


A  Multiplex  Table   Equipment  of  the  Printing  Telegraph.     On   the   Left   is  Shown   the   Printer   with   its 

Relay  Box,  the  Transmitter  and  Automatic  Control  are  in  the  Center,  and  on  the  Right  is  the  Keyboard 

Perforator.      Four    of    these    Table    Equipments    would    be    Required    at    Each    End    of    the    Line    in    a 

Quadruple-Duplex  Installation. 


that  the  message  typed  at  the  sending  end 
is  duplicated  at  the  receiving  end  just  as 
fast  as  the  sending  operator  can  operate 
the  typewriter.  The  increase  in  speed 
over  the  old  method  of  forming  each 
letter  in  a  word  by  a  series  of  dots  and 
dashes  as  in  the  Morse  code  can  readily 
be  understood.  A  graphic  evidence  of  the 
practicability  of  the  system  is  supplied  in 
the  trial  installation  of  the  apparatus  be- 
tween New  York  and  Boston;  on  this 
line,  the  apparatus  has  been  constantly  in 
service  day  and  night  for  a  year  and  a 
half,  and,  during  this  time,  the  speed  of 
transmission  has  frequently  reached  360 
words  a  minute. 

Operations  Involved  in  Sending  a  Message 

The  principle  of  operation  of  the  ap- 
paratus is  clearly  explained  in  the  words 
of  one  of  the  engineers,  as  follows : 

The  transmission  of  messages  by  this  sys- 
tem involves  the  following  sequence  of  events : 
The  operator  prepares  a  tape  by  means  of  a 
key  board  perforator;  the  tape  then  passes 
through  a  transmitter  which,  working  in  con- 
junction with  a  distributor,  sends  certain  elec- 
trical impulses  over  the  line.  These  impulses 
operate  a  relay  at  the  distant  end  which,  work- 
ing in  conjunction  with  another  distributor, 


a  certain  extent,  like  a  pianola.  Just  as  the 
perforations  in  a  pianola  roll  determine  the 
particular  notes  to  be  played  by  the  instrument, 
so  the  perforations  in  the  telegraph  tape  de- 
termine the  letters  and  characters  to  be  printed 
by  the  receiving  printer. 

The  Printing  Telegraph  Alphabet 

In  any  printing  telegraph  system,  the  alpha- 
bet or  code  employed  is  of  prime  importance. 
Fundamentally,  the  code  of  the  present  system 
resembles  the  ordinary  Morse  telegraph  code, 
in  that  it  uses  a  series  of  electrical  impulses 
which  are  variously  combined  to  represent  the 
letters  of  the  alphabet.  In  the  Morse  code,( 
however,  the  combinations  are  of  unequal1 
length.  In  the  new  printing  telegraph  code 
they  are  all  the  same  length.  Each  letter  or 
character  signal  is  composed  of  five  units,  each 
unit  being  either  a  positive  or  negative  elec- 
trical impulse.  One  of  the  accompanying  il- 
lustrations shows  the  code.  The  heavy  black 
lines  above  the  dotted  lines  at  the  left  repre- 
sent positive  current  impulses ;  those  below  the 
dotted  lines  represent  negative  current.  Each 
character,  therefore,  is  represented  by  a  com- 
bination of  positive  and  negative  current  im- 
pulses. Thus  the  letter  A  in  the  printing  code 
is  composed  of  2  positive  and  3  negative  units, 
t\  e.,  -\-  -\ — .  The  letter  D  is  also  com- 
posed of  2  positive  and  3  negative  units,  but 
the  combination  is  different :  +  —  —  ~h  — • 
The  letter  O,  another  combination  of  2  posi- 
tive and  3  negative  units,  is  the  exact  opposite 
of  letter  A : \-  +. 
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Coming  now  to  the  method  of  ob- 
taining a  number  of  transmissions 
over  a  single  wire,  it  should  be  made 
clear,  first,  how  four  messages  may 
be  sent  in  one  direction  at  one  time. 
This  constitutes  what  is  known  as 
quadruple  operation. 

Referring  to  the  sketch  of  the 
quadruple  principle,  suppose  that  two 
metal  rings  (Station  X  and  Station 
F)  are  each  divided  into  four  equal 
parts,  or  quadrants.  Contact  brushes 
(£  and  £1)  rotate  over  the  surface 
of  the  two  rings,  the  brushes  being 
connected  to  the  opposite  ends  of  a 
telegraph  line,  as  indicated.  If  these 
brushes  start  from  the  same  position, 
and  rotate  at  exactly  the  same  rate 
of  speed,  so  that  they  remain  con- 
stantly parallel,  each  quadrant  of 
Station  Y  will  be  connected  with  its 
corresponding  quadrant  at  Station  X 
once  for  every  revolution  of  the 
contact  brushes,  the  duration  of  this 
connection  being  one-quarter  of  a 
revolution. 

If,  as  shown,  in  the  other  diagram, 
quadrant  A  be  in  turn  divided  into  5 
segments,  each  segment  representing 
one  signalling  unit,  it  will  be  possi- 
ble to  send  5  signalling  units,  or,  in 


.M*. 


Diagrams    Showing    the    Principles    of   Quadruple   Telegraphy 

and   How   it  is   Applied   to   the  Printing  Telegraph   in  Order 

that  More   Than   One   Message   may   be   Sent  over  One   Line 

at  One  Time. 


other  words,  one  complete  letter  signal  from 
A  to  A'  for  every  revolution  of  the  contact 
brushes. 

Each  unit-segment  of  quadrant  A  is  con- 
nected to  a  lever,  as  shown.  This  lever  may 
engage  either  of  two  contact  points ;  one  point 
is  grounded,  while  the  other  is  connected  to  a 
source  of  electric  current  (a  grounded  battery 
in  the  illustration).  Each  corresponding  unit- 


segment  of  quadrant  A'  is  connected  to  ground 
through  a  relay. 

Suppose  now  that,  at  Station  Y,  lever  No.  3 
of  quadrant  A  be  held  against  the  contact  that 
is  connected  to  the  battery.  Then  as  contact- 
brush  E  passes  over  unit-segment  3,  an  elec- 
trical current  will  pass  from  the  battery 
through  lever  3,  segment  3,  and  brush  E,  and 
over  the  line  to  brush  £1  at  Station  X.  Since 


The  Vibrations  of 
the  Tuning  Fork 
Shown  Below 
Keep  the  Dis- 
tributor Motor 
Running  at  a 
Uniform  Rate 
Speed. 


At   the   Right:      Interior   Views    of   the   Transmitter   Mechanism,    Showing    the    Contact    Levers    which 
Perform   the  Functions  Described  in  Connection  with   Station   Y   in   the   Diagram   Above.     At   the  Left: 
Interior    and    Exterior    Views    of    the    Automatic    Control    which    Stops    the    Transmitter    in    Case    the 
Operator  is  Unable  to  Keep  Up  with  the  Pace  Set  by  the  Distributor. 
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brush  Ei  is  at  exactly  the  same  point  of  its 
revolution  as  brush  E,  the  current  will  pass 
through  unit-segment  3'  of  quadrant  A',  and 
thence  through  relay  3'  to  ground.  Likewise, 
if  any  combination  of  the  5  levers  connected  to 
the  segments  of  quadrant  A  be  similarly 
operated,  current  will  pass^  through  correspond- 
ing relays  connected  to  A'. 

The  function  of  the  levers  i,  2,  3,  4  and  5 
is  performed  by  the  transmitter  of  the  system, 
the  transmitter  being  controlled  by  the  perfora- 
tions in  the  tape.  The  corresponding  relays,  i', 
2',  3',  4'  and  5'  are,  in  actual  practice,  a  part 
of  the  receiving  printer.  The  operation  of  a 
combination  of  these  relays  determines  the  let- 
ter to  be  printed.  Thus  the  letter  A  will  be 
printed  by  the  operation  of  relays  i'  and  2' 
together;  the  letter  D  by  relays  i'  and  4';  and 
the  letter  O  by  relays  4'  and  5'. 

The  selection  of  the  letter  takes  place  while 
brush  £1  is  passing  over  quadrant  A'.  A  and 
A'  being  unconnected  while  the  brush  is  pass- 
ing over  B' ' ,  C'  and  D',  the  printer  at  A'  has 
time  to  print  the  letter  and  move  the  paper 


forward  for  another  signal,  while  the  trans- 
mitter at  A  has  time  to  "step"  the  tape  ahead 
and  determine  the  combination  of  levers  for 
the  next  signal. 

What  has  been  said  regarding  quadrants  A 
and  A'  applies  to  quadrants  B  and  B',  C  and 
C',  D  and  D'.  Thus  we  see  that  with  dis- 
tributors as  shown  in  Fig  3,  it  would  be  pos- 
sible to  send  four  messages  simultaneously 
from  Station  Y  to  Station  X.  This  constitutes 
quadruple  operation.  Now  if  the  line  is 
worked  "duplex,"  it  is  possible  to  send  four 
messages  in  the  opposite  direction  at  the  same 
time.  Space,  however,  will  not  permit  a  de- 
scription of  the  details  of  duplex  operation. 

One  further  point  needs  explanation  before 
leaving  the  last  mentioned  diagram.  It  is 
obvious  that  for  the  quadruple  operation  the 
contact-brushes  at  X  and  Y  must  rotate  in 
exact  unison.  Otherwise,  a  signal  impulse 
from  lever  i,  for  example,  might  pass  through 
relay  2',  causing  a  wrong  letter  to  be  printed. 

The  method  of  "synchronizing"  the  corre- 
sponding contact-brushes — i,  e.,  keeping  them 


Signal    is    Composed    of    Five    Units 
of    Positive    and    Negative    Impulses. 


Above,  to  the  Left:  The  Distributor  Motor  and  Its  Mechanical  Corrector  which  Automatically  Steps 
Back  the  Brushes  at  the  Fast  End  when  They  Have  Gained  a  Small  Angle  on  the  Brushes  at  the 
Slow  End.  To  the  Right:  The  Distributor  by  Means  of  Which  Four  Messages  may  be  Sent  Simul- 
taneously Below,  to  the  Left:  The  Keyboard  Perforator  which  Prepares  the  Tape  for  the  Trans- 
mitter which  is  Shown  at  the  Right. 
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rotating  at  the  same  rate  of 
speed,  and  in  the  required 
relation  —  is,  briefly,  as  fol- 
lows: 

The  distributor  brushes  are 
driven  by  special  motors 
which  produce  a  very  con- 
stant rate  of  rotation  (about 
five  times  per  second).  The 
motor  driving  the  brush  at 
one  end  is  made  to  run 
slightly  faster  than  the  motor 
at  the  other  end.  Automatic 
means  are  provided  by  which, 
when  the  brush  at  the  fast 


Interior  and  Exterior  Views  of  the  Printer 
and  Relay  Box.  This  Mechanism  Receives  the 
Impulses  from  the  Sending  End  and  Delivers 
the  Message,  Ready  for  Delivery  to  the  Ad- 
dressee, Neatly  Printed  in  Type.  A  Novel 
Feature  of  the  Mechanism  is  Its  Unit  Con- 
struction which  Permits  of  the  Removal  of 
Any  Separate  Unit  for  Repairs  without  Dis- 
mantling the  Entire  Machine 


end  gains  a  little  on  the  brush  at  the  slow  end, 
a  mechanism  is  operated  which  automatically 
sets  or  "steps"  back  the  brush  at  the  fast  end. 
Thus,  by  intermittently  stepping  back  the 
brush  at  the  fast  end  when  required,  the 
brushes  are  maintained  in  proper  relation. 

It  is  difficult  to  imagine  the  possible 
limits  in  the  field  of  usefulness  of  this 
system.  While  primarily  designed  for 
heavy  commercial  work  over  long  dis- 
tances, the  small,  independent  user  has 
not  been  forgotten.  For  use  in  factories, 
for  transmitting  material  orders  where 
absolute  accuracy  is  essential,  for  hotels 
in  paging  guests,  and  for  innumerable 
other  purposes,  an  equipment  known  as  a 
short  line  printer  has  been  developed. 
While  this  apparatus  does  not  combine 
the  feature  of  several  messages  over  one 
wire  at  the  same  time,  still  it  offers  every 
advantage  in  the  way  of  telegraphic 
printing  and  amply  serves  the  purpose 
for  which  it  is  intended. 

In  press  work  and  the  distribution  of 
news  matter,  the  system  should  prove  in- 
valuable. When  the  popularity  of  the 
present  "ticker"  system  is  taken  into  con- 


sideration, despite  its  limitations,  the  ad- 
vantages offered  by  the  printing  tele- 
graph, which  prints  the  bulletins  out  in 
full  just  as  fast  as  a  typewriter  can  be 
operated,  may  well  be  realized.  From  a 
central  distributing  station,  complete  news 
bulletins  could  be  sent  in  duplicate  to 
any  number  of  points  at  which  the  mat- 
ter could  be  read  without  the  annoyance 
attendant  upon  deciphering  the  puzzling 
codes  now  in  use.  Truly,  the  new  system 
seems  to  be  the  last  word  in  the  trans- 
mission of  written  intelligence. 


PAINTING  WALLS  BY  MEANS  OF 
TRANSPORTABLE    PUMP 

A  small  pump  with  a  gas  engine  as 
motive  power  is  trailed  behind  the  little 
auto  of  a  Los  Angeles  painter.  It  is 
mounted  on  a  two-wheeled  vehicle 
formed  of  parts  of  an  outworn  runabout 
and  is  readily  taken  to  the  job.  When 
in  use  it  is  supported  by  a  small  trestle 
and  the  large  cans  containing  paint  are 
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This    Home-Made    Machine   Constitutes    a   Very    Complete   and 

Useful   Paint  Sprayer.     As   the   Illustration  Shows,   it  is   Quite 

Portable   and,   Although   Crude   in  Construction,    the   Device  is 

Capable    of    Heavy    and    Practical    Service. 


set  alongside  the  trailer.  A  length  of 
hose  connects  the  pump  with  the  liquid, 
which  is  conveyed  to  the  wall  that  needs 
painting.  The  workman  applies  the  color 
with  a  spray  brush.  For  whitewashing 
and  kalsomining  this  method  is  particu- 
larly effective.  The  method  of  painting 
by  hose  can  be  used  on  comparatively 
small  jobs  with  economy  by  means  of  this 
pump-carrying  trailer,  which  makes  it 
easy  to  get  the  machine  to  the  site  of  the 
work.  Only  a  few  dollars'  worth  of 
"junk"  and  a  few  hours'  time  went  into 
the  handy  little  vehicle. 


HAMMER  HANDLE  WORN  DOWN 
BY  LONG  SERVICE 

Through  constant  use  a  shoe-maker's 


this  business  most  of  his  time 
was  spent  at  repairing  for  the 
next  twenty  years.  He  repaired 
an  average  of  forty-eight  pairs 
of  shoes  a  week.  Using  these 
facts  as  a  basis  for  calculation, 
some  of  the  work  of  the  ham- 
mer is  ascertained.  It  takes  140 
nails  to  put  half-soles  and  heels 
on  a  pair  of  shoes.  During 
twenty  years  52,000  pairs  were 
repaired  and  it  took  7,280,000 
nails.  The  cobbler  strikes  an 
average  of  three  blows  to  open  a 
hole  with  the  awl  and  drive  the 
nail,  so  that  22,000,000  blows 
were  struck  with  this  hammer. 
There  are  1,600  nails  to  a  pound, 
therefore  3,640  pounds  were 
used  in  the  repair  work,  aside  from  the 
nails  consumed  in  making  boots  and 
shoes. 


ARTIFICIAL  SILK  MANTLES 

Some  time  ago  it  was  discovered  that 
incandescent  gas-mantles  made  of  ramie 
fiber  are  much  more  efficient  than  those 
made  of  cotton.  Ramie  fiber  possesses 
a  wider  mesh,  and  so  affords  a  larger 
radiating  surface.  It  has  been  found  that 
woven  artificial  silk  is  rougher  than  ramie 
fabric,  and  consequently  more  luminous. 
Mantles  made  from  continuous  fibres  of 
artificial  silk  are  said  to  be  elastic,  sup- 
ple and  durable.  The  continuous  fibers 
remain  distinct  and  unbroken  during  use, 
whereas  the  short  fibers  in  mantles  made 


from  the  original  structure  of  the  spun 
yarn. 


hammer,  owned  by  a  Western  cobbler,      of  cotton  or  ramie  untwist  more  or  less 
has  been  worn  until  the  grip  of  his  hand 
is  very  evident  on  the  handle,  which  at 
one  place  is  worn  to  less  than  half 
an  inch  in  thickness.    The  cobbler 
has  used  the  hammer  exclusively 
for  thirty  years,  and  in  wearing 
down  the  hammer  he  has  devel- 
oped a  very  hard  callous  on  the  in- 
side of  his  hand. 

During  the  first  ten  years  the 
cobbler  owned  the  hammer  he 
made  more  than  3,000  boots  and 
shoes.  When  the  large  manufac- 
turing plants  began  to  take  away 


A  Cobbler's  Hammer  That  Has  Been  in  Continuous  Use   for 

Thirty    Years,    and    as    a    Result    of    Its    Long    Service    the 

Handle     has     been     Worn     Nearly     Through     at     the     Point 

Gripped    by    the    Cobbler's    Hand. 


The  Filming  of  Animated  Cartoons 


M 

and  you'll  see  his  or  her  face  light  up     ing  itself.     That  there  is  no  royal  road 

J  "1  J  "i.  IXT't.  >*.  A.  *  "  1~  J.1  .£         A 


ENTION     the     name     "Colonel 
Heeza  Liar"  to   almost  any   one 


creator  of  these  drawings  and  he  was 
the  first  to  put  motion  into  the  draw- 


and  a  smile  spread  over  it.  Who  doesn't 
know  the  funny  little  Colonel — who 
hasn't  laughed  at  his  antics  as  he  hunted 
wild  beasts  in  Central  Africa,  outwitted 
can  nibals 
on  the 
River 
of  Doubt, 
c  u  Itivated 
his  farm 
with  the 
aid  of 
some 
strange 
a  s  sistauts 
and  hunt- 
ed ghosts 
in  Castle 
Clare? 
The  Col- 
o  n  e  1's 
friends 
are  legion 
—  probab- 
ly no  films  made  have  as  large  a  follow- 
ing among  young  and  old  alike  as  these, 
and  speculation  has  been  wide  as  to  how 
these  pictures  are  made — what  gives  the 
drawings  those  life-like  motions  and  who 
is  the  genius  who  creates  them. 
J.  R.  Bray  is  the  originator  and 


One  of  the  Popular  "Colonel   Heeza  Liar"   Animated  Cartoons    the  Pro- 
duction of  which  Require  a  Vast  Number  of  Pen  and  Ink  Sketches. 


to  success  is  again  proven  by  the  fact 
that  Mr.  Bray  started  his  experiments 
over  seven  years  ago,  and  that  was  when 
motion  pictures  were  still  very  young. 
Years  of 
c  a  r  e  f  ul, 
a  r  d  u  ous 
work  was 
necessary 
before  the 
results 
satis  fied 
him.  To- 
day he  is 
the  head 
of  an  or- 
ganization 
devoted  to 
making  his 
pictures, 
has  a  corps 
o  f  artists 
work  ing 
under  h  i  s 
supervision,  and  has  patents  on  his  proc- 
ess which  cover  the  use  of  transparent 
material  or  material  made  transparent 
by  any  agency  whatever  in  the  making 
of  animated  drawings. 

Mr.  Bray  was  found  in  his  sunny  New 
York     studio     engaged     in    conducting 
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Heeza  Liar  through  another  series  of 
escapades.  Tall,  slender  and  blonde,  he 
looks  more  like  a  successful  business 
man  than  an  artist.  Mr.  Bray  readily 
consented  to  talk  about  his  work,  which 
is  now  so  well  known  to  millions  of  movie 
fans  the  world  over. 

"The  public,"  he  said,  "demands  drawn 
illustrations  which  reveal  the  personal- 
ity of  the  artist.  The  newspapers  and 
magazines  all  prove  that.  It  is  easily 
seen  that  to  illustrate  fiction,  for  in- 
stance, a  photograph  rarely  can  be  well 
used.  The  artist's  drawing,  on  the  other 
hand,  can  be  idealized  to  fit  the  situa- 
tion. This  value  of  the  illustration  was 
recognized  in  everything  but  motion  pic- 
tures, and  now  there,  too,  it  has  found 
its  place.  It  is  well  to  remember  that 
an  artist  can  draw  that  which  is  a  physi- 
cal impossibility  for  an  actor  to  enact 
before  a  camera.  The  artist's  possibili- 
ties are  unlimited.  The  opportunity  for 


real  humor  may  be  seen  when  one  re- 
flects that  the  humorous  is  almost  in- 
variably the  unusual. 

"Very  few  artists  have  the  ability  to 
make  drawings  that  move.  An  extraor 
dinary  imagination  is  absolutely  essen- 
tial, as  is  also  a  perfect  knowledge  of  the 
science  of  motion.  Problems  come  to 
the  artists  in  this  work  that  never  arise 
in  ordinary  art.  I  have  employed  some 
very  able  artists  to  assist  me,  and  find 
that  very  few  of  them  can  get  the  knack. 
For  instance,  one  of  the  hardest  things 
in  the  world  to  handle  in  these  animated 
drawings  is  perspective.  To  have  a 
figure  come  from  the  far  horizon 
straight  toward  the  observer — to  have 
it  grow  from  a  dot  to  the  proper  size 
and  preserve  the  'balance' — makes  an 
almost  insurmountable  problem.  I  think 
I  am  correct  in  saying  that  not  one  artist 
in  a  thousand  can  put  motion  into  draw- 
ings." 


J.  R.  Bray,  Originator  and  Creator  of  the  Pathe  Animated  Cartoons,  Began  his  Work  Over  Seven  Years 
Ago  and  has  been  Perfecting  His  Productions  Ever  Since. 
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Few  people  would  have  the 
patience  to  do  Mr.  Bray's  work. 
It  takes  between  four  and  five 
thousand  drawings  to  make  1,000 
feet  or  one  reel  of  film.  In  ad- 
dition to  the  colossal  toil  of  the 
art  work  it  takes  a  week  to  pho- 
tograph the  drawings  one  at  a 
time.  Great  speed  united  with 
unvarying  accuracy  is  essential. 
Every  stroke  of  the  pen  must 
count.  Mr.  Bray  works  so  fast 
that  he  is  able  to  keep  four 
trained  artists  "inking  in"  the 
outline  drawings  which  he 
makes.  The  necessity  for  ac- 
curacy is  evident  when  it  is  Directoi 
learned  that  the  drawings  are 
magnified  on  the  screen  at  least  twenty- 
five  times. 

Mr.  Bray  spent  years  in  study  before 
he  attempted  to  make  an  animated  car- 
toon film.  For  months  he  haunted  the 
Bronx  Zoo  in  order  to  study  the  animals 
there  and  analyze  their  motions.  He 
even  bought  a  large  farm  across  the 
Hudson  from  Poughkeepsie  and  stocked 
it  with  various  animals  in  order  to  fur- 
ther extend  his  knowledge  of  animal 
anatomy.  The  result  of  these  studies 
finds  expression  in  the  life-like  motions 
of  the  various  animals  which  move  across 
his  films. 

He  was  born  in  Detroit,  Mich.,  and 
has  lived  in  New  York  since  1901.  He 
was  for  seven  years  a  newspaper  artist, 
being  also  a  steady  contributor  to  the 
humorous  weeklies,  such  as  Life,  Puck 
and  Judge.  He  took  his  ideas  to  Pathe 
Freres  over  three  years  ago,  since  he  felt 
that  such  a  house  with  its  many  foreign 
branches  could  give  him  a  larger  inter- 
national circulation  than  any  other.  The 
Pathe  officials  at  once  saw  the  value  of 
his  work  and  from  that  day  to  this  he 
has  dealt  only  with  Pathe.  Millions  of 
persons  have  laughed  and  are  laughing 
at  the  "Heeza  Liar"  and  "Police  Dog" 
series,  and  his  political  cartoons  in  the 
Pathe  News,  the  motion  picture  weekly, 
have  attracted  widespread  newspaper 
comment.  Mr.  Bray  has  truly  originated 
a  new  school  of  art,  and  has  given  to  the 
motion  picture  followers  a  distinct  type 
of  comedy  that  stands  alone  in  the  field. 


and  Camera  Man  Engaged  in  Producing  a  Scene  of  a 
•Master   Picture. 

PRODUCING  THE      MASTER 
PICTURES 

In  the  accompanying  illustration  is 
seen  W.  Christy  Cabanne  directing  some 
street  scenes  in  "The  Lost  House,"  a 
new  Mutual  five-part  master  picture  by 
Richard  Harding  Davis. 

The  Mutual  forces  have  recently  an- 
nounced their  intention  to  produce  multi- 
reel subjects  of  high  quality.  The  film 
stories  will  be  prepared  by  well-known 
writers  and  every  effort  will  be  made  in 
producing  the  pictures  to  keep  the  stand- 
ard high. 


FILMS  OF  BIG  SIEGE 

When  it  was  learned  that  Przemsyl 
was  destined  to  become  famous  in  spite 
of  its  name,  the  Pathe  News  sent  its 
special  war  correspondent  in  Russia,  Mr. 
Ercole,  straight  to  the  Galician  front  to 
the  Russian  army  besieging  the  city.  He 
was  sent  there  to  get  pictures,  and  he 
did  so.  While  he  was  turning  his  cam- 
era he  was  hit  by  a  piece  of  shrapnel 
and  painfully  wounded,  but  he  did  not 
cease  to  turn  and  in  consequence  he  has 
been  decorated  by  the  imperial  govern- 
ment of  Russia  with  the  Cross  of  the 
Order  of  St.  George. 

His  films  were  rushed  by  way  of  the 
Pathe  agencies  in  Moscow,  Stockholm 
and  London  to  the  United  States,  so  on 
the  very  day  the  newsboys  were  using 
their  fifty-seven  different  ways  of  pro- 
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nouncing  Przemsyl  to  tell  the  public  that 
the  Austrian  fortress  had  fallen,  in  the 
Pathe  News  projecting  rooms  at  Jersey 
City  the  editorial  staff  of  the  News  was 
looking  at  some  very  fine  pictures  of 
the  siege. 

THESE  CITIES  WANT  THE  MOVIES 

Motion  picture  producing  is  proving 
such  a  remarkable  advertising  medium 
that  practically  every  city,  town  and  ham- 
let in  southern  California,  as  well  as 
many  in  other  sections  of  the  State,  has 
put  in  a  bid  for  companies  to  film 
scenarios  in  its  locality. 

Thomas  H.  Ince,  the  well-known  pro- 
ducer, is  in  -receipt  of  several  letters 
daily  from  secretaries  of  chambers  of 
commerce  and  other  public  bodies, 
dwelling  on  the  beauties  of  their  respec- 
tive communities  and  adding  that  their 
respective  localities  were  ideally  gifted 
for  motion  picture  purposes.  In  some 
cases  a  community  has  offered  to  pay 
the  entire  expense  of  bringing  out  a 
company  and  installing  the  players  in 
the  best  hotel  free  of  charge. 


Birth  of  a  Nation."     He  was  born  in 
Boston,  Mass. 


A    WELL-KNOWN    CAMERA    MAN 
AND  HIS  WORK 

G.  W.  Bitzer,  the  best  known  of  mo- 
tion picture  camera  men,  is  D.  W. 
Griffith's  chief  of  staff  at  the  Reliance 
and  Majestic  studios  at  Hollywood,  Cal. 

Bitzer  has  been  acknowledged  by  film 
experts  to  be  a  master  hand  at  the 
camera. 

As  chief  photographer  Bitzer  super- 
vises the  work  of  the  fourteen  Reliance, 
Majestic  and  Komic  camera  men,  and  his 
suggestions  to  them  are  visible  in  their 
work. 

It  was  about  six  years  ago  that  Bitzer 
was  assigned  to  turn  the  crank  for  D. 
W.  Griffith.  At  a  little  later  date  Griffith 
reported  that  in  his  new  camera  man  he 
had  made  a  "find." 

Some  of  the  features  he  has  photo- 
graphed are  "The  Battle  of  the  Sexes," 
"Home,  Sweet  Home,"  "The  Escape" 
and  the  Griffith  masterpiece  now^  the 
subject  of  comment  in  film  circles,  "The 


EDITING  OF  MOTION  PICTURE 
FILM 

It  is  not  generally  known  to  the  lay- 
man that  in  the  producing  of  motion  pic- 
tures it  is  necessary  to  photograph  many 
hundreds  of  feet  of  action  in  excess  of 
the  finished  subject  in  order  to  secure  the 
most  successful  results.  For  instance,  it 
is  said  that  the  total  amount  of  negative 
film  taken  and  developed  for  each  two- 
reel  Biograph  photoplay  is  sufficient  to 
make  a  three  or  four-reel  picture.  The 
film  is  gone  over  carefully  in  order  to  cut 
out  sections  that  have  a  tendency  to  drag 
or  that  are  not  essential  to  the  story  of 
the  photoplay.  Scenes  are  shortened 
wherever  possible  until  every  foot  of  the 
2,000  feet  is  full  of  action. 


COMMUNITY  CENSORSHIP  FOR 
MOTION  PICTURES 

In  lieu  of  any  state  or  national  censor- 
ship for  moving  picture  films  which  they 
thought  adequate  to  protect  the  morals 
of  their  community,  several  women  of 
West  Medford,  Mass.,  have  obtained  per- 
mission of  their  Mayor  to  act  as  a  com- 
mittee to  pass  on  all  moving  picture  films 
shown  in  their  district.  As  a  result  of 
their  activities  the  film  producers  are 
sending  only  the  highest  grade  films  into 
their  community  and  the  tone  of  theatres 
in  that  vicinity  has  been  raised  to  a  most 
conservative  level.  Their  Community 
Board  is  the  first  of  its  kind  to  receive 
official  power  to  pass  on  pictures  before 
they  were  shown. 


RAPIER  TIP  SAVES  EYESIGHT 

Only  the  little  metal  protective  tip  on 
the  top  of  a  rapier  saved  William  Bert- 
ram, of  the  American-Mutual  studios, 
from  losing  the  sight  of  his  left  eye. 
As  it  was,  the  sword  top  lacerated  the 
eyeball  and  it  was  necessary  for  a  physi- 
cian to  take  several  stitches  in  the 
wound. 


""THE  dare-devils  of  the  movies — the  men  who  daily 
risk  their  lives  to  film  the  stories  of  news  events — are 
the  aftermath,  the  outgrowth  of  that  intrepid  band  of 
young  Americans  who  regenerated  the  moving  picture 
industry  some  years  ago,  and  who  are  responsible  for 
the  very  existence  of  that  industry  today.  No  feat  is 
too  difficult  or  dangerous  for  them  to  attempt,  if  a 
lively  subject  is  the  incentive.  They  are  the  bulwark 
of  the  spirit  that  is '  peeping  the  movies  alive  today. 


THERE  is  only  one  reason  why  the 
movies  are  alive  to-day.  That  is, 
because  several  years  ago,  when  the 
American  public  suddenly  grew  bored 
with  the  insipidness  of  photo-plays  as  a 
whole,  a  regenerating  force  in  the  shape 
of  vital  new  blood  was  injected  into  the 
anaemic  system.  Intrepid  young  Ameri- 
cans with  brand  new  ideas  came  to  the 
front  and  insisted  that  these  ideas  be 
given  at  least  a  trial.  The  old  regime 
shook  its  head  with  a  doubt  born  of  an- 
cient stubbornness — and  in  so  doing  the 
old  regime  quietly  passed. 

Then  the  bored  public  suddenly  be- 
came aware  that  something  galvanic  was 
happening.  It  took  a  second  look  at  the 
hackneyed  screen — and  it  has  been  look- 
ing with  steadily  increasing  interest  ever 
since. 

The  fact  that  "Standing  Room  Only" 
signs  aren't  hung  out  in  front  of  the  ma- 
jority of  moving  picture  theatres  nowa- 


days is  simply  because  the  signs  are  worn 
threadbare. 

The  keenness  and  the  forcefulness  of 
the  Young  American  Business  Man  is 
proverbial.  He  is  the  rejuvenating  force 
that  has  made  this  country  the  success 
that  it  is.  Certainly,  he  has  dragged  the 
moving  picture  industry  to  the  comfort- 
able niche  on  the  pinnacle  it  now  occu- 
pies. 

The  same  forcefulness,  the  same  bold- 
ness and  recklessness,  characterizes  the 
methods  that  qualify  the  movies  for  their 
immense  popularity  to-day.  I  do  not 
refer  to  the  creditable  people  who  are 
concerning  themselves  with  the  dramatic 
uplift  of  the  movies — theirs  is  another 
sphere  entirely — but  to  those  who  risk 
life  and  limb  every  day  in  the  week  in 
putting  news  facts  into  filmed  stories. 

Down  by  the  water  front  in  an  out-of- 
the-way  tenement  and  factory  district  of 
New  York  is  located  the  office  and  the 
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studio  of  the  "Imp"  and  the  "Animated 
Weekly."  No  more  appropriate  name 
than  the  latter  could  have  been  selected 
for  the  enterprising  corps  of  young  men 
who  dash  in  and  out  of  its  grimy  doors. 
They  defy  even  death  itself  in  their  ef- 
forts to  give  the  public  the  flickering 
story  of  the  latest  news  happenings. 
Dramas  of  a  wholesome  sort  are  enacted 
before  the  camera  on  the  floors  above; 
but  that  part  of  the  organization  will  be 
taken  up  briefly  later. 

Publishing  a  moving  picture  news  film 
involves  vastly  different  methods  than 
producing  a  newspaper  or  a  magazine, 
although  the  contrary  belief  is  usually 
held.  News  events  often  happen  which 
cannot  be  told  in  a  filmed  narrative  at  all 
interestingly.  An  individual  suddenly 
made  important  by  some  stroke  of  genius 
or  luck  is  rarely  handsome  enough  to 
hold  attention  very  long  on  a  screen — 
three  or  four  feet  of  him  is  usually  suffi- 
cient. Here,  the  background  is  vitally 
important.  For  example,  if  he  is  photo- 
graphed on  the  steps  of  a  capitol  build- 
ing, or  as  he  is  walking  down  the  busy 
street  of  a  city,  then  the  picture  will 
demand  attention.  The  camera  man,  ob- 
viously, must  have  a  well-developed 
"nose  for  news,"  which  means  that  he 
must  have  had  newspaper  experience  in 
order  to  understand  the  technique  of 
building  up  a  story  properly.  He  must 
gauge  his  subject  carefully;  then  focus 
his  camera  from  the  most  interesting 
angle. 

Animated  News  Cetters 

Six  expert  moving  picture  photograph- 
ers are  constantly  within  call  of  the  "Ani- 
mated Weekly"  office,  ready  to  be  sent 
out  on  assignments  at  a  moment's  no- 
tice, day  or  night.  Their  orders  come 
from  the  Editor,  Mr.  Jack  Cohn,  whose 
ideas  and  ideals  quite  typify  the  period- 
ical. His  nickname  is  not  elegant,  but 
it  is  none-the-less  complimentary :  "Live 
Wire  Jack  Cohn,"  he  is  called. 

Mr.  Cohn's  latest  creation  for  the  ad- 
vancement of  the  Art  makes  possible  the 
feat  of  taking  pictures  from  an  automo- 
bile travelling  at  a  high  rate  of  speed. 
It  consists  of  a  square  plate  of  metal, 
fastened  to  the  floor  of  the  car,  and  two 


strong  upright  rods  to  which  the  camera 
man  is  securely  strapped.  Remarkably 
steady  pictures  have  been  taken  from  the 
automobile  when  it  was  speeding  at  a 
rate  of  more  than  forty  miles  an  hour. 
The  road  must  be  quite  smooth,  of 
course,  for  successful  photography  of 
this  sort. 

The  First  Man  on  the  Eitel 

The  risks  which  the  "Animated"  rep- 
ortorial  staff  will  take  and  have  taken  to 
secure  news  photographs  are  occasionally 
quite  hair-raising. 

"The  first  man  aboard  the  Prinz  Eitel 
Friedrich,  when  she  came  into  Newport 
Harbor,"  Mr.  Cohn  said  with  unassumed 
pride,  "came  from  this  office.  He  was 
put  off  the  boat — with  force — three 
times.  But  he  got  the  pictures  just  the 
same.  He  knew  it  was  'up  to  him'  to 
get  photographs — and  he  brought  back 
some  dandies.  I  think  the  Captain  would 
shoot  him  if  he  put  foot  on  board 
•  again!" 

A  Trip  on  a  Derrick 

"My  men  always  bring  back  the  pic- 
tures they're  sent  for."  He  smiled.  "It's 
worth  their  jobs  if  they  don't.  Some- 
times they  must  scale  the  side  of  a  build- 
ing, or,  as  one  man  had  the  experience 
lately,  they  may  even  be  hoisted  in  der- 
ricks. He  was  sent  to  Nicholson,  Pa., 
to  take  pictures  of  a  new  bridge.  There 
was  no  way  out  of  it  except  for  him  to  be 
hoisted,  as  they  hoist  beams,  350  feet 
into  the  air.  He  spun  around  several 
times  on  the  way  up,  and  got  some  excel- 
lent panoramas  as  the  result.  To  keep 
grinding,  no  matter  what  happens,  soon 
becomes  a  matter  of  instinct — of  second 
nature — with  a  good  camera  man." 

A  Somersault  in  a  Motor  Boat 

"Another  time — it  happened  last  sum- 
mer— one  of  our  reporters  was  sent  to 
Lake  George  to  get  pictures  of  the  speed 
boat  races.  He  was  in  a  swift  hydro- 
plane going  at  the  rate  of  43  miles  an 
hour,  when  another  speed  boat — Black- 
ton's  Speed  Demon — crossed  the  bow, 
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and  the  tremendous  wake  tossed  the  boat 
he  was  in  so  high  into  the  air  that  it 
turned  a  complete  somersault!  The 
camera  man,  with  the  heavy  camera  and 
tripod,  was  thrown  forty  feet  through 
the  air.  Fortunately,  he  was  a  good 
swimmer;  but  a  leg  of  the  tripod  had 
caught  in  his  coat,  and  the  sixty  pounds 
of  weight  commenced  to  drag  him  down." 

"What  happened?"  I  gasped. 

"Why,"  smiled  my  informant,  "he  re- 
moved his  coat — and  the  camera  sunk. 
When  they  pulled  him  out  of  the  water 
he  was  unconscious.  I  think  they  rolled 
him  over  an  old  gasoline  barrel,  to  get 
the  water  out — there  wasn't  a  pulmotor 
within  a  hundred  miles." 

"And  the  camera?" 

"We  offered  a  reward  of  $200  for  the 
camera,  and  every  grappling  hook  on 
Lake  George  was  sharpened  up  and  put 
into  service.  Finally,  we  were  compelled 
to  hire  a  diver  from  New  York.  He 
was  down  three  hours  before  he  found 
it.  And,  strange  to  say,  although  the 
camera  had  been  in  water  forjthree  days, 
the  film  was  in  excellent  condition — and 
we  exhibited  the  Lake  George  race  pic- 
tures all  over  the  country ! 


A  Camera  Saved  His  Life 


"Perhaps  the  most  thrilling  experience 
I  can  tell  you  about  a  camera  man  hap- 
pened during  a  fierce  chemical  fire  down 
on  the  waterfront.  In  an  effort  to  se- 
cure an  exciting  rescue  scene — dragging 
people  who  were  overcome  by  smoke  out 
of  the  building — he  climbed  to  the  roof 
of  the  building  opposite.  The  view  was 
partially  obstructed  by  a  chimney  and  a 
huge  cornice ;  so,  using  his  camera  tripod 
as  a  balance,  the  camera  man  walked 
along  a  narrow  ledge  to  a  building  nearer 
the  fire.  The  building,  it  seemed,  was 
one  of  the  old-fashioned  peaked  roof 
mansions  which  had  been  transformed 
into  a  tea  commission  house.  The  gutter 
was  rusty  tin — and  it  suddenly  gave  way 
under  his  weight.  Sixty  feet  below,  the 
engines  were  fiercely  pumping  streams  of 
water  into  the  building.  Hundreds  of 
people  in  the  street  stood  breathlessly 
watching  the  imperiled  camera  man. 
Quick  thinking  saved  the  day.  He  tossed 
the  camera  forward,  catching  it  in  the 
upper  part  of  the  chimney.  Through 
sheer  luck,  it  held,  and  he  hung,  dangling 
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from  a  leg  of  the  tripod.  By  this  time 
a  number  of  the  women  in  the  street 
below  had  fainted.  But  he  crawled  back 
to  the  roof,  and  to  safety,  then  went  on 
taking  the  picture  as  if  nothing  at  all 
had  happened.  Later,  he  admitted  that 
he'd  had  a  close  call ;  but  he  claimed  he 
had  the  best  fire  picture  ever  taken,  and 
I  guess  he  was  right. 

"It  might  interest  you  to  know  that  we 
answer  every  two-alarm  fire  in  Greater 
New  York.  An  automobile  is  always 
ready  to  hustle  an  operator  to  the  scene 
of  the  fire.  Lots  of  them,  of  course,  are 
not  of  any  value  to  us,  but  we  are  always 
on  hand  in  case  anything  does  happen." 

The  Captain  Was  Wrong 

"Do  you  remember  when  the  dread- 
naught  Wyoming  was  put  into  commis- 
sion, just  recently?  I  sent  one  of  the 
men  down  to  cover  the  target  practice 
off  the  Virginia  Capes.  The  Captain  of 
the  Wyoming  told  the  camera  man  the 
safest  place  on  board  from  which  to  film 
the  big  guns  in  action  was  amidships, 
between  the  fore  and  aft  turrets,  on  top 
of  the  galley  roof.  But  the  Captain  had 
erred  in  his  reckoning.  When  the  Wyom- 


ing was  opposite  the  target,  a  ten-gun 
broadside  boomed  out.  The  back  draught 
caught  the  camera  man,  camera  and  all, 
blew  him  off  the  galley  on  to  the  deck 
and  dislocated  his  wrist.  The  camera 
was  smashed,  port  holes  were  staved  in, 
deck  planks  were  torn  out,  and  a  large 
hole  was  blown  in  the  hull  of  one  of  the 
cutters.  Almost  a  death  in  the  family, 
too,  as  the  cat  mascot,  in  fright,  jumped 
into  the  sea ! 

"Our  photographers  with  Villa  and 
Carranza  in  Mexico  have  had  some  lively 
experiences.  We  call  them  the  'bullet 
dodgers/  although  they  know  that  tact, 
properly  used,  will  save  them  that  trou- 
ble. Once,  near  Vera  Cruz,  one  of  the 
operators'  film  supply  became  exhausted. 
He  borrowed  a  hand-car,  and  with  the 
aid  of  a  niozo,  made  the  dangerous  ride 
to  Vera  Cruz  and  back.  On  the  return 
trip  he  was  held  up  by  a  detachment  of 
Mexicans.  But  the  officer  in  charge  at 
once  recognized  him  as  a  'movie  opera- 
tor' and  allowed  him  to  proceed.  Mov- 
ing picture  operators,  you  know,  are  not 
at  all  unpopular  in  Mexico.  From  all 
reports,  it  appears  to  me  that  more  shoot- 
ing is  done  down  there  with  films  than 
with  bullets. 


Taking  Motion  Pic- 
tures from  a  Fast 
Moving  Automobile 
has  been  Rendered 
Practicable  Through 
the  Use  of  an  Iron 
Framework  in  which 
the  Camera  Man  is 
Strapped. 
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"Of  course,  you  must  understand  that 
these  incidents  I  have  told  you  about  are 
by  no  means  rare  occurrences — they 
happen  every  day  in  the  week.  Here's 
a  man,  for  instance," — he  handed  me  a 
photograph  that  was  lying  on  his  desk — 
"who  is  ready  to  take  pictures  from  the 
bow  of  an  iceboat — one  of  the  fastest  in 
the  world.  It  can  clip  off  a  speed  equal 
to  that  of  an  express  train.  That  cam- 
era, by  the  way,  is  the  one  we  fished  out 
of  Lake  George,  and  we  are  very  fond 
of  it.  It  is  the  best  moving  picture  cam- 
era I  have  ever  seen." 

The  camera,  luckily,  was  on  its  tripod 
in  the  office  at  that  moment,  its  small, 
sunken  eye  looking  gloomily  out  over  the 
room.  What  exciting  adventures  that 
tell-tale  eye  has  been  the  witness  to! 
The  wooden  box  itself  was  badly  scar- 
red and  scratched. 

"We  call  it  the  'cigar  box  camera/  " 
he  went  on,  "because  it  is  so  compact 
and  light ;  not  more  than  a  third  of  the 
size  of  the  usual  motion  picture  camera, 
yet  it  cost  over  $600. 

"Before  long,  we  expect  to  use  the 
new  gyroscopic  camera.  No  cranking  is 
necessary.  The  operator  merely  tucks 
it  under  his  arm  and  walks  casually 
about.  In  this  way,  he  is  put  on  an 
equal  basis  with  the  ordinary  news  pho- 
tographers; he  is  not  compelled  to  erect 


a  clumsy  tripod  and  run  the  risk  of  hav- 
ing the  crowd  come  between  his  camera 
and  the  object  of  interest." 

A  Case  of  Unmistalfen  Identity 

"The  broad  scope  of  our  system  is  one 
of  the  main  reasons  for  our  being  in  ex- 
istence. We  have  representatives — al- 
ways on  the  alert  for  news  happenings — 
in  all  of  the  largest  cities,  besides  172 
contributors,  or  correspondents,  scattered 
throughout  the  country. 

"Speaking  of  the  scope  of  our  sys- 
tem— or  the  smallness  of  the  world,  if 
you  will — let  me  tell  you  about  a  lost 
child  we  restored  to  its  parents.  Last 
summer  we  sent  a  man  down  to  Atlantic 
City,  and  when  his  film  was  reproduced, 
a  man  in  a  small  town  near  here  recog- 
nized his  child,  who  had  been  lost  for 
several  months.  At  his  request,  we  en- 
larged a  portion  of  the  film  and  by  means 
of  a  little  detective  work  the  child  was 
found  and  taken  back  to  its  home. 

"Contributions  come  in  by  the  score 
from  our  representatives  and  corre- 
spondents every  week.  Most  of  these 
contributions,  as  is  the  case  with  contri- 
butions to  the  popular  magazines,  are 
not  usable.  My  hardest  work  is  to 
edit  these — to  select  the  good  from  the 
bad."  He  pointed  to  a  large  heap  of 
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When     Camera     Men     are    Sent    Out    on     an 

Assignment,     They     Must     Bring     Back     the 

Pictorial    Story— No    Matter    what    Obstacles 

or  Dangers   are   Involved   in   the   Task! 


round,  flat  tins,  stamped  and  addressed 
for  mailing.  "All  those  have  rejection 
slips,"  he  explained.  "This  week,  I 
could  only  use  five  out  of  sixty  that  were 
submitted." 

The  Pearl  in  the  Oyster 

With  respect  to  the  "Imp"  studios,  to 
which  passing  reference  has  been  made, 
these  are  situated  on  the  two  floors  above 
the  "Animated  Weekly"  office.  Certain 
individuality  can  be  claimed  for  them  in 
the  fact  that  they  are  probably  the  most 
difficult  studios  in  America  to  gain  en- 
trance to.  There  is  no  name-plate  on 
the  door — only  the  glaring  blue  label  of 
a  detective  agency,  which  lends  further 
discouragement  to  the  prospective  sight- 
seer. 

Outwardly,  the  building  is  forbidding 
and  gloomy.  You  could  pass  by  it  a 
hundred  times  without  suspecting  that 
drama  —  genuinely  good  drama  —  was 
being  made  on  the  other  side  of  the  wall. 
In  the  waiting  room — beyond  the  tall, 
locked  rail — twenty  florid  signs,  worded 
in  twenty  different  ways,  agree  on  the 
single  thought  thatt  you — Y-O-U — are 
positively  not  wanted.  Y-O-U  are 
rather  discouraged,  until  the  czar  at  the 


gate  gruffly  invites  you  to  enter,  and  you 
are  taken  in  charge  by  an  affable  guide. 

I  must  confess  that  the  "Imp"  studios 
— as  studios  go — are  not  vastly  different, 
at  least  to  the  lay  eye.  There  is  the 
rather  temperamental  camera  man, 
standing  beside  his  machine,  looking  very 
bored;  the  thickly  rouged  players,  who 
talk  shop  incessantly ;  the  flood  of  ghastly 
blue-green  light  from  the  luminous 
Cooper-Hewitts;  the  excitable  and  pro- 
fane Director.  But  I  am  wrong  there ! 
The  Director-in-charge  at  the  Imp  is 
neither  excitable  nor  profane.  He  is  an 
anomaly  in  the  form  of  the  kindliest, 
most-likable  man  you  could  ever  desire 
to  meet.  He  is  gentle  and  patient,  with 
a  generous  crop  of  fatherly  white  hair — 
and  his  results  are  wonderful.  He 
speaks  in  a  voice  low  and  soothing. 
Contrasted  to  the  usual  fiery  and  redund- 
antly profane  director-type,  he  is  a  de- 
cidedly pleasant  surprise. 

Mary  Fuller  was  rehearsing  a  part 
that  afternoon  in  the  play  "A  Girl  With 
a  Soul."  Talk  with  Mary  for  two  sen- 
tences and  you  will  never  gasp  at  the 
mention  of  her  salary!  She  fairly  vi- 
brates with  personality — an  unassumed, 
girlish  petillante — yet  she  can  be  serious 
and  sympathetic  when  her  part  requires 
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it.  A  remarkable  fact  about  Miss 
Fuller  is  that  you  would  not  recognize 
her,  no  matter  how  familiar  her  face 
may  be,  if  she  should  pass  you  on  the 
street.  T  do  not  mean  that  she  is  not 
equally  as  attractive  off  the  screen  as  on, 
but  that  her  features  seem  to  have  an 
entirely  different  cast. 

Utter  quiet  is  an  unyielding  rule  at  the 
Imp  studio.  The  moment  the  Director 
utters  the  electrical  command,  "Cam- 
era !"  all  talking  must  cease.  That  is 
one  reason,  probably,  why  the  "Imp" 
does  not  welcome  visitors  with  open 
arms. 

As  plans  are  shaping  now,  by  the  time 
this  issue  "of  the  magazine  comes  from 
the  press  the  gloomy  structure  down  by 


the  waterfront  which  now  houses  the 
"Imp"  will  be  hardly  more  than  a  dark 
memory.  Necessity,  years  ago,  de- 
manded the  old  building  in  its  unbeauti- 
ful  surroundings  of  factories,  ware- 
houses and  corner  saloons.  But  a 
greater  necessity  has  arisen,  and  it  has 
been  answered  in  the  mammoth  new  coh- 
crete-and-steel  plant  of  the  Universal 
Company  in  New  Jersey. 

It  will  be  one  of  the  greatest  moving 
picture  factories  in  the  world,  reflecting 
not  alone  the  ideas  of  the  men  who  are 
making  it,  but  the  spirit  of  the  fearless 
band  of  youthful  entrepreneurs  who 
have  fostered  and  who  were  at  the  be- 
ginning the  source  of  the  regeneration  of 
the  movies. 


MILITARY  COMMISSARY  KITCHEN  CARS. 


IN  transporting  the  troops  from  vari- 
ous points  in  Canada  to  the  concen- 
tration camp  at  Valcartier,  Quebec,  a 
big  problem  was  presented.  While  the 
transportation  of  the  troops  itself  was  a 
considerable  task,  the  problem  of  feed- 
ing the  men  through  the  journey  pre- 


Quebec.    The  layout  of  the  cars  is  shown 
in  the  illustration. 

Each  of  the  cars  is  a  well  appointed 
hotel  kitchen  on  wheels,  and  comprises 
three  main  sections :  kitchen  proper, 
butcher  shop  and  pantry.  The  interior 
corridor  arrangement  resembles  the  com- 


. 


Plan  of  a  Commissary  Kitchen  Car  Used  by  the  Canadian  Government  in  Connection  with  the  Troop  Trains. 
Several  of  these  Cars  have  been  Provided  by  the  Canadian  Pacific  Railway  Company,  through  the  Conversion 

of   Standard   Baggage    Cars. 


sented  greater  difficulties,  as  none  of  the 
existing  railway  equipment  could  be  di- 
rectly used  for  the  service,  the  dining  car 
service  being  entirely  inadequate  and  un- 
suited  to  the  requirements.  The  Cana- 
dian Pacific  Railway  Company  solved 
the  difficulty  by  converting  standard 
6o-foot  baggage  cars  into  commissary 
kitchen  cars.  This  conversion  was  made 
at  the  company's  own  shops  in  Montreal, 


pany's  compartment  cars,  since  from 
each  end  the  passage  leads  from  the  cen- 
tral entrance  way  and  along  a  2  ft.  I  inch 
corridor  on  one  side  of  the  car.  The 
two  baggage  door  openings  on  the  cor- 
ridor side  are  fitted  with  permanent 
screens  for  ventilation  purposes,  and  the 
similar  openings  or^  the  other  side  have 
been  blocked  up. 

The  butcher  shop  and  pantry  are  in 
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partitioned  off  rooms,  while  between  the 
two  is  the  main  part  of  the  kitchen. 
Along  the  corridor  side  of  this  kitchen 
is  a  full  length  counter,  fitted  with  two 
flap  entrances,  with  cupboards  and 
shelves  below.  Along  the  blind  wall  of 
the  car  is  arranged  the  cooking  appara- 
tus, consisting  of  steam  roaster,  two 
stock  kettles,  four  vegetable  steamers,  a 
large  range  and  other  facilities.  These 
are  nearly  midway  in  the  kitchen  proper, 
with  two  sinks  at  one  end  and  an  n 
horsepower  vertical  steam  boiler,  with 
adjacent  hard  coalbin,  at  the  other  end, 
for  supplying  steam  to  the  cookers. 

The  butcher  shop  contains  a  large 
table,  a  sink  in  one  corner  and  a  refrig-- 
erator  at  the  other,  in  which  the  meat  is 
kept  fresh.  The  pantry  at  the  other  end 
of  the  car  contains  a  table,  a  sink  and  a 
smaller  refrigerator.  It  has  two  12- 
inch  shelves  around  the  room. 

The  agateware  plates  used  are  sus- 
pended from  the  roof,  and  the  shelves 
and  cupboards  under  the  counter  are 
used  for  storing  plates,  saucers  and 


dishes  .of  various  kinds,  and  also  the 
knives,  forks  and  spoons.  The  orderlies' 
soup  and  coffee  carrying  cans  are  sus- 
pended directly  over  the  counter.  Vege- 
tables are  stored  in  boxes  underneath  the 
car.  In  addition  to  an  overhead  storage 
of  water,  there  are  suspended  beneath 
the  car  three  tanks  of  water,  giving  a 
total  capacity  of  1,490  imperial  gallons. 
All  the  sinks  have  a  supply  of  both  hot 
and  cold  water.  The  windows  and  doors 
are  equipped  with  screens  to  keep  out  in- 
sect pests. 

For  serving  the  meals  the  orderlies 
from  each  company  file  in  from  one  end 
of  the  car,  line  up  in  front  of  the  counter, 
are  allotted  the  portions  for  their  men, 
and  pass  out  of  the  other  end  as  rapidly 
as  served.  The  operation  of  the  car  is 
said  to  be  most  satisfactory  and  exceeds 
the  expectations.  The  capacity  of  each 
car  is  three  meals  a  day  for  1,000  sol- 
diers. The  crew  consists  of  twelve  men, 
headed  by  a  steward,  one  of  the  twelve 
being  a  boiler  man  and  the  others  serv- 
ing as  cooks. 


A  SUGGESTION  FOR  THE  HOME        yet  not  wanting  to  leave  the  child  in  a 

Wishing  to  train  her  baby  daughter  to      separate  room  where  she  might  throw 

be  independent  and  to  understand  early     the  covers  off  and  become  cold  in  the 

in  life  the  care  of  her  own  room,  and     night,  a  Californian  woman  had  a  special 

window,  without  glass,  cut  in  the 
wall  between  her  own  room  and 
the  one  she  gave  to  the  child.  By 
placing  her  own  bed  beside  the 
window  and  the  child's  little  bed 
next  to  the  window  on  the  other 
side  of  the  wall,  she  can  keep 
watch  over  her  in  the  night.  The 
child  learns  the  lesson  of  having 
a  room  of  her  own,  thus  devel- 
oping individuality,  but  for  the 
first  few  years  of  her  life  her 
mother  will  use  this  means  of 
seeing  that  she  does  not  catch 
cold.  The  simple  style  in  which 
many  of  the  Californian  beach 
bungalows  are  built,  the  walls 
being  of  one  thickness  of  red- 
wood, makes  it  easy  to  cut  a  win- 

Although    in   a   Separate   Room    and    Deriving   the   Consequent        i  1-1        ,1  •  ( 

Benefits,   the  Child  may  be  Observed  by   the  Mother.  doW    like    this    in    a    few 


ENTERPRISES  for  bringing  up  the  treasure  of 
^"*  foundered  ships  are  not  lacking  in  number.  But 
how  many  are  successful?  Most  of  them  never  reach 
beyond  the  stage  of  securing  capital  for  the  project; 
few  actually  mafye  an  attempt  at  wording  the  wrecfe 
under  consideration,  and  still  fewer  are  a  success  in 
any  degree.  Here,  however,  is  a  striding  exception. 
Silver  bullion  carried  down  in  the  ill-fated  "Empress 
of  Ireland"  has  been  salvaged  by  a  most  remarkable 
undertaking. 


THANKS  to  the  leadership  of  an 
American  engineer,  Mr.  Wil- 
liam W.  Wotherspoon,  the  Canadian 
Salvage  Association  has  recently  fin- 
ished a  notable  achievement  in  deep- 
water  salvage.  Indeed,  the  work  done 
is  another  proof  of  what  science  makes 
their  activities,  the  film  producers  are 
remarkable  performance,  let  us-  see 
how  the  state  of  the  art  has  suddenly 
advanced  from  a  standard  set  a  good 
many  years  ago. 

The  work  of  the  submarine  diver  has 
always  made  a  strong  appeal  to  popular 
interest,  and  the  hazards  run  have 
given  an  element  of  fascination  to  this 
field  of  human  activity.  In  February 
of  1884,  the  Spanish  liner  Alphonso 
XII  foundered  off  the  Canaries  when 
bound  for  Cuba  with  a  very  valuable 
consignment  of  specie  aboard.  To  be 
exact,  she  had  a  half  a  million  dollars 
in  newly  minted  coin.  She  sank  in 
twenty-six  fathoms  of  water — a  matter 


of  156  feet.  The  salvage  operations 
covered  an  interval  of  about  thirteen 
months,  and  the  only  diver  found  ca- 
pable of  doing  the  work,  a  man  named 
Lambert,  made  on  an  average  some- 
thing like  two  descents  a  month.  Even 
so,  he  suffered  from  the  hydrostatic 
pressure  to  which  he  was  subjected, 
and  at  times  was  completely  played 
out  when  he  reached  the  surface.  In- 
deed, he  paid  the  price  of  his  venture- 
someness  and  was  paralyzed  shortly 
after  his  dangerous  task  was  finished. 

From  the  specie  room  of  the  sunken 
Empress  of  Ireland,  Mr.  Wotherspoon's 
associates  have  recovered  the  silver  bul- 
lion and  the  purser's  safe— not  to  men- 
tion the  salvage  of  the  pouches  of  postal 
matter  and  the  reclaiming  of  hundreds 
of  bodies  of  the  stricken  passengers.  To 
reach  the  specie  room  the  divers  had  to 
descend  to  a  depth  of  160  feet ;  they  had 
to  break  their  way  into  the  craft  and  to 
follow  a  devious  passage ;  and  it  was  nec- 
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essary  for  them  to  work  in  extremely 
cold  water  and  amid  a  gloom  that  was 
well-nigh  inky.  Instead  of  only  one 
diver  being  engaged  there  were  twelve 
of  them,  and  the  circumstances  of  their 
operations  must  be  made  still  plainer  in 
order  that  the  layman  may  grasp  the 
really  extraordinary  nature  of  the  un- 
dertaking. 

First,  it  was  necessary  to  locate  the 
position  of  the  foundered  ship  in  rela- 
tion to  the  channel  and  then  definitely 
to  establish  the  manner  in  which  she  was 
resting  on  the  bottom.  The  Canadian 
Government  had  planted  wreck  buoys  a 
few  hours  after  the  Empress  of  Ireland 
went  down,  but  these  merely  indicated  in 
?  general  way  the  area  in  which  she  lay. 
Now,  the  St.  Lawrence  has  a  normal 
rise  and  fall  of  more  than  14  feet  where 
the  liner  sank,  and  this  means  a  very 
strong  current  at  the  ebb  and  flow.  Ac- 
cordingly, only  a  brief  interval  of  some- 
thing like  half  an  hour  was  available  at 
the  slack  of  the  tide  when  diving  opera- 
tions could  be  carried  out  in  compara- 
tively still  water.  The  first  diver  that 
went  down  to  locate  the  wreck  hit  the 
bilge  keel  and  then  dropped  off  into 
deeper  water  where  he  hung  without  be- 
ing able  to  tell  anything.  It  was  the  red 
paint  on  his  suit  and  his  description  of 
the  projec- 
tion that 
reveal e  d 
the  bilge 
keel  and 
proved 
that  the 
s  t  e  a  m  er 
lay  turned 
over  and 
flat  upon 
her  i  n- 
jured  side. 

The  next 
p  r  o  b  1  em 
was  to  find 
out  how  the 
hull  lay  in 
relation  to 
the  tideway,  and  this  was  no  easy  task 
in  the  dark  depths  of  the  river.  More 
than  once  the  divers  became  bewildered 
as  they  groped  their  way  over  the  up- 
turned ship  and  tried  to  identify  the  dif- 


board  Model  of  the  Section  of  the  Wreck  Co 


ferent  portions  of  her.  To  add  to  the 
grewsomeness  of  their  job,  they  stumbled 
every  now  and  then  upon  huddled 
groups  of  victims  held  in  the  open  spaces 
between  the  promenade  deck,  and  kin- 
dred fairways.  It  was  in  recovering 
some  of  these  bodies  that  one  of  the  div- 
ers lost  his  life — the  only  fatality  that 
occurred  during  this  extremely  difficult 
and  hazardous  enterprise.  That  man's 
death  taught  an  early  and  a  very  valuable 
lesson.  He  was  a  splendid  physical  spec- 
imen of  manhood,  a  very  careful  liver, 
and  an  experienced  under-water  worker. 
While  walking  along  the  slimy  side  of 
the  liner  he  slipped  and  dropped  sudden- 
ly to  a  greater  depth.  Possibly  he  was 
frightened  or  more  likely  stunned  by  the 
instantaneous  "squeeze"  of  water  pres- 
sure. Be  that  as  it  may,  he  instinctively 
tried  to  do  what  the  emergency  called 
for,  i.  e.,  to  open  wider  his  air  supply 
valve  and  thus  equalize  the  external 
pressure  by  increased  air  pressure  within 
his  suit. 

Unhappily,  in  his  confusion  he  turned 
his  valve  the  wrong  way!  He  shut  off 
his  air  instead  of  increasing  the  vital 
flow.  He  was  very  strong  and  by  strug- 
gling more  and  more  in  the  wrong  direc- 
tion he  finally  wrenched  off  the  little 
wheel  and  thus  sealed  his  fate.  Before 
relief 
could  b  e 
sent  to 
him  he 
was  too 
far  gone  to 
b  e  saved. 
That  acci- 
dent estab- 
lished the 
rule  there- 
after that 
the  divers 
should 
work  in 
pairs,  and 
it  also  led 
to  a  t  r  i  - 
fling  modi- 
fication in  the  equipment  which  justified 
itself  several  times  afterwards.  The 
valve  was  so  arranged  that  it  would  not 
be  completely  closed,  and  thus  a  sufficient 
leakage  was  insured  which  would  keep 


ted  by  M 
ntaining 


the  Treasure. 
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Canvas  Basket  for 
Bringing  Up  Ingots; 
a  Diver  Going  Down, 

d  Hospital  Lock 

Board    S.    S.    "Marie 

Josephine." 


the  man  alive  if,  by  chance  or  confusion,     sides  this  they  had  the  puzzling  problem 


he  repeated  the  unfortunate  manoeuvre 
of  his  ill-fated  associate.     This   simple 


of  locating  a  particular  airport,  among 
scores  of  others,  that  marked  where  a 


expedient  had  not  been  thought  of  be-  crosswise  passage  in  the  body  of  the  boat 
fore,  despite  all  of  the  years  in  which  extended  from  the  skin  plating  inboard 
divers  have  toiled  at  their  dangerous  to  a  fore-and-aft  gangway  forming  the 


calling. 


most  direct  and  logical  route  to  the  places 


Shortly  after  the  wreck  of  the  Bin-  where  the  mail  bags  and  the  specie  were 
press  of  Ireland  was  accurately  located,  to  be  found.  The  identification  was  ulti- 
her  cargo  shifted,  and  mately  accomplished  by 

this  raised  the  hull  to  a     ^^^^^^^^^^^^^^^^^_     having  the  divers  work 
part-way  upright  posi-     ff"BI*Bl^^M^"BM™B^M1^      from  both  ends  of  the 


tion  while  the  craft 
sank  deeper  into  the 
mud.  This  added  to 
the  difficulties  of  the 
salvors,  because  they 
had  planned  to  cut  a 
hole  in  the  upturned 
side  of  the  vessel  for 
the  purpose  of  getting 
into  the  specie  room 
and  the  mail  room.  The 
diagram  accompanying 
this  article  shows  the 
final  position  of  the 
ship  in  a  vertical  direc- 
tion. The  slanting  side 
of  the  hull  offered  a 
very  ticklish  footing 


ship  toward  their  ob- 
jective— counting  each 
airport  on  the  way. 
Little  electric  subma- 
rine lamps  helped  them 
amid  the  frigid  gloom 
in  which  they  labored. 
By  means  of  pneu- 
matic drills,  the  divers 
finally  cut  a  good  big 
hole  in  the  outside  plat- 
ing at  the  proper  point, 
but  the  salvage  engi- 
neers were  not  yet 
ready  to  let  the  men 
undertake  the  recovery 
of  the  bullion  and  the 
purser's  safe.  There 


for  the  divers,  and  be-    E'X'wreckof  th""EmVr«.thoef  SeianaY'      were.toomany  openings 
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Members   of   the   Salvage   Crew   and    the   Treasure 

They    Brought    to    the   Surface    from    the    Sunken 

Steamer. 

along  that  route  into  which  the  divers 
might  turn  by  accident  and  get  lost  or  en- 
tangle their  air  hose  and  lifelines.  Ac- 
cordingly, the  menacing  doorways  were 
sealed  and  the  longitudinal  gangway  bulk- 
headed  off  so  that  the  operators  would 
have  a  straight  path  to  the  first-class 
baggage  room  and  then  a  comparatively 
easy  route  into  the  mail  and  the  specie 
rooms.  This  was  not  all  that  was  done 
in  the  name  of  safety.  A  pasteboard 
model  of  the  internal  .structure  adjacent 
to  and  forming  part  of  the  divers'  path- 
way was  fashioned,  and  one  by  one  the 
men  were  made  to  familiarize  themselves 
with  the  physical  situation,  so  that  they 
could  describe  every  part  of  the  way  and 
tell  just  what  they  would  have  to  do  to 
get  in  or  out  if  caught  there  without 
their  hand  lamps  or  should  the  lamps 
fail  them. 

Possibly  you  do  not  know  it,  but  a 
diver  is  guided  to  a  great  extent  in  dark 
or  muddy  waters  by  his  sense  of  touch, 
and  therefore  his  hands  are  commonly 
bare.  The  water  about  the  wreck  of  the 


Empress  of  Ireland,  however,  was  so 
cold  that  the  men's  hands  soon  became 
numb  and  their  usefulness  hampered 
proportionately.  To  overcome  this  dif- 
ficulty, they  were  finally  provided  with 
rubber  mittens  of  American  make  suf- 
ficiently thick  to  protect  the  hands  and 
yet  thin  enough  to  permit  of  satisfactory 
tactile  acuteness.  Scores  of  pairs  of 
these  mittens  were  used  up  during  the 
operations.  Finally,  when  everything 
was  in  readiness,  the  divers  went  into 
the  specie  room  and  got  out  the  ingots  of 
silver  and  into  the  mail  room  where  they 
recovered  the  pouches  of  postal  matter, 
but  the  biggest  problem  was  that  of  re- 
moving the  purser's  safe.  The  divers 
could  not  do  any  strenuous  work  them- 
selves, and  the  safe  had  to  be  pulled  out 
of  its  resting  place  and  then  drawn 
through  the  succeeding  doorways  and 
along  the  passage  leading  to  the  cut  in 
the  side  of  the  ship  before  it  could  be 
lifted  directly  surfaceward.  The  power 
had  to  come  from  the  salvage  steamer 
above,  and  a  wire  hawser  was  the  con- 
necting medium. 

The  little  plan  of  the  upper  deck  shows 
the  round-about  route  for  the  safe,  and 
the  ticklish  part  of  the  job  lay  in  exert- 
ing a  uniform  pull  on  the  line.  Any 
jerky  motion  due  to  careless  control  of 
the  hoisting  engine  might  have  jammed 


Diagram  of  a  Section  of  the   "Empress   of  Ire- 
land,"   Showing    the    Relative    Position    of    the 
Specie    Room. 

the  safe  or  have  snapped  the  wire  rope, 
to  the  imminent  peril  of  the  divers,  and 
but  for  the  telephone  equipment  em- 
ployed it  would  have  been  well-nigh  im- 
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possible  to  have  executed  the  work  as 
quickly  and  as  efficiently  as  it  was  done. 
By  means  of  the  submarine  telephones 
used,  which  in  themselves  were  the  latest 
thing  in  the  art  and  modified  on  the  spot 
to  agree  with  the  best  American  practice, 
continual  communication  was  maintained 
between  the  men  below  and  the 
responsible  officers  on  the  salvage 
vessel  and,  at  the  same  time,  by 
means  of  a  relay,  the  two  divers 
of  a  working  couple  could  talk  to 
each  other.  This  facility  of  vo- 
cal intercourse  aided  materially  in 
the  carrying  out  of  the  work  and 
insured  complete  co-operation  at 
every  stage.  The  men  did  not 
have  to  depend  upon  signals  trans- 
mitted by  means  of  pulls  on  the 
lifeline;  there  was  no  chance  for 
misunderstanding,  because  every 
order  was  by  word  of  mouth. 

In  the  past,  it  has  been  the  uni- 
form practice  to  supply  the  divers 
with  air  by  means  of  hand-driven 


come  exhausted  by  their  labors.  If  the 
air  should  fail  it  is  perfectly  plain  that 
the  divers  would  be  in  grave  peril  unless 
they  could  be  brought  quickly  to  the  sur- 
face or  speedily  succored  by  a  renewed 
flow.  To  overcome  this  difficulty  the 
Canadian  Salvage  Association  availed  it- 


Below:      One  of  the  Submarine  Telephone 

Switchboards   which   Played   an  Important 

Part  in   the   Undertaking. 


Above:  Bringing  Up  the  Pur- 
ser's Safe— The  Climax  of  this 
Difficult  and  Remarkable  Un- 
dertaking which  has  Set  a  New 
Record  in  Salvaging  Operations. 


pumps.  When  working  at  moderate 
depths,  this  is  not  such  a  hard  thing  to  do, 
but  when  the  under-water  workers  are 
down  150  feet  and  more  it  takes  the  con- 
tinual efforts  of  four  men  at  the  cranks  to 
supply  enough  air  for  two  divers.  Indeed, 
the  maintenance  of  the  supply  is  a  bur- 
densome task,  and  the  four  men  soon  be- 


self  of  experiments  made  by  the  United 
States  Navy. 

Instead  of  using  hand-driven  pumps, 
steam  compressors  were  employed  which 
stored  the  needful  air  in  two  large  tanks, 
and  from  this  abundant  source  of  sup- 
ply the  divers  were  fed.  In  this  way  all 
danger  cf  either  a  failure  of  vital  air  or 
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a  sufficiency  of  it  was  obviated,  and  a 
material  advance  in  the  art  of  submarine 
operations  effected.  Apart  from  that, 
there  was  a  gain  in  economy,  because 
the  steam-driven  compressors  could  do 
their  work  much  better  and  cheaper 
than  the  gangs  of  men  otherwise  needed 
to  work  the  hand  pumps.  By  means  of 
reducing  valves  placed  between  the  reser- 
voirs and  the  air  hose  leading  to  the  hel- 
mets, a  safe  maximum  pressure  was 
secured  which  was  just  a  trifle  in  excess 
of  that  required  for  the  deepest  sub- 
mergence of  160  feet,  and  then  the  quan- 
tity of  air  was  left  entirely  to  the  control 
of  the  divers — each  man  regulating  the 
flow  to  suit  his  individual  needs  and  the 
conditions  under  which  he  was  working. 
An  insufficiency  of  air  has  been  the  cause 
of  a  great  many  diving  disasters,  and  it 
was  only  a  few  years  ago  that  the  British 


Admiralty  demonstrated  that  most  of  the 
hand  pumps  supplying  under-water 
workers  were  unequal  to  the  drain  im- 
posed upon  them  for  really  deep  sub- 
mergences. The  pumps  failed  to  sup- 
ply to  the  diver  all  the  air  he  needed, 
while  their  gauges  indicated  the  con- 
trary--a  state  of  affairs  that  is  obviously 
dangerous  in  the  extreme. 

Apart  from  the  value  of  the  present 
accomplishment,  the  task  carried  through 
by  the  Canadian  Salvage  Association  on 
the  sunken  'Empress  of  Ireland  is  of 
suggestive  importance,  because  wrecks 
that  have  hitherto  been  abandoned 
without  an  effort  could  have  been 
worked  upon  in  the  light  of. the  state  of 
the  art  to-day,  and  vessels  that  may  be 
lost  under  kindred  conditions  hereafter 
will  be  within  the  reach  of  the  scientific 
salvor. 


STEAM  ENGINE  BUILT  WITH 
SIMPLE  TOOLS 

With  the  aid  of  a  hack  saw,  a  file  and 
several  drills,  a  youthful  mechanic  con- 
structed the  model  steam  engine  which  is 
the  subject  of  the  accompanying  illustra- 
tion. Notwithstanding  the  crudeness  of 
the  tools  and  material,  it  will  run  and 
generate  a  small  amount  of  power.  It 
was  built  along  the  line  of  the  Stevenson 
link  motion  engine,  having  a  reverse  rod 
and  valve  gear.  The  boiler  was  made 
from  short  pieces  of  iron  pipe. 


ALUNDUM 

Alundum  is  an  electrically  fused  alu- 
mina of  exceptional  purity  and  great 
power  of  resistance  to  heat.  It  is  used 
in  the  making  of  furnaces  and  other  ob- 
jects in  which  a  material  able  to  with- 
stand excessive  temperatures  is  required. 
It  is  made  by  calcining  bauxite  and  fus- 
ing it  in  a  water-cooled  electric  furnace. 
The  less  pure  products  are  used  for 
abrasive  purposes.  Alundum  comes  from 
the  furnaces  in  pigs  of  five  tons  each, 
which  are  crushed  and  molded  with  a 
refractory  bond  of  a  ceramic  nature. 
Attempts  to  make  articles  of  cast  alun- 
dum  have  been  only  partly  successful  in 
the  past. 


A  Model   Steam   Engine   Built  by   a  Youth   with   the 
Aid   of  Crude   Tools. 


AN  AUTOMOBILE  EQUIPPED  FOR 
MINE  RESCUE  WORK 

There  is  an  abundance  of  talk  in  these 
times  about  the  wonderful  completeness 
of  rescue  work  and  appliances  for  the 
aid  of  the  injured  in  war.  On  the  other 
hand,  but  little  is  said  about  first-aid  for 
those  who  fall  in  the  battle  for  livelihood. 
It  is  well  known  that  mining  is  a  hazard- 
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ous  occupation,  particularly  coal  mining, 
in  which  the  mortality  is  high.  The 
U.  S.  Bureau  of  Mines,  whose  first 
thought  is  the  reduction  of  mining  mor- 
tality, has  had  built  a  type  of  automobile 
designed  to  render  such  prompt  and  effi- 
'cient  aid  in  case  of  a  mining  accident 


"SOLIDS" 

The  usual  assumption  has  been  that 
changes  in  the  volumes  of  "solids"  are 
due  to  changes  in  the  extent  of  empty 


Automobiles  Designed  by 
the  Bureau  of  Mines  for 
Mine  Rescue  Work.  Sev- 
eral of  These  will  be  Built 
and  Located  at  the  Various 
Mine  Centers.  They  will  be 
Completely  Equipped  for 
the  Work  of  Mine  Rescue, 
and  it  is  Said  that  Their 
Use  will  Materially  Reduce 
the  Loss  of  Life  in  Mine 
Disasters. 


that  the  percentage  of  life  losses  will  be 
materially  cut  down.  These  automobiles 
are  to  be  stationed  in  mining  centers 
where  they  can  reach  the  scene  of  an 
accident  very  promptly.  They  are  to  be 
manned  by  a  crew  of  trained  experts  in 
saving  life,  and  are  equipped  with  all  the 
apparatus  required  to  give  aid  to  the  in- 
jured. They  carry  drugs,  bandages, 
stretchers  and  a  wonderful  variety  of 
scientific  paraphernalia,  such  as  pul- 
motors,  oxygen  pumps,  tanks,  respira- 
tors, fire  extinguishers,  explosive  mate- 
rials, a  complete  underground  telephone 
system,  full  stock  of  miners'  and  fire- 
men's tools,  and  in  short  everything  to 
aid  in  succoring  the  wounded. 


If  you  enjoy  THE  WORLD'S  ADVANCE, 
tell  others ;  if  not,  tell  us. 


spaces  between  the  molecules.  But, 
within  recent  years,  there  has  beerua  ten- 
dency to  question  this  assumption.  It  is 
asked  whether,  -after  all,  there  are  any 
such  empty  spaces  in  solids  and  liquids. 
One  authority,  after  discussing  the 
phenomenon  of  porosity,  goes  on  to  say 
that  the  ordinary  conception  of  a  solid 
has  always  seemed  to  him  little  short  of 
absurd.  The  most  reasonable  conclusion, 
it  seems,  is  that  in  solids  and  liquids  the 
interstices  between  the  atoms  are  usually 
small  in  proportion  to  the  sizes  of  the 
atoms  themselves,  even  if  there  are  any 
interstices  at  all.  This  authority  has  sug- 
gested the  alternative  hypothesis  that 
atoms  are  compressible.  If  that  be  the 
case,  they  should  be  able  to  contract  and 
expand  or  vibrate  within  themselves, 
even  when  their  surfaces  are  prevented 
from  moving  by  being  -closely  packed. 
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A  New  Type  of  Railroad  Crossing  Signal  in  which 

the    Arms    Change    Position    to    Warn    Oncoming 

Pedestrians   and   Drivers. 


DANGER  SIGNAL  FOR  RAILROAD 
CROSSING 

The  danger  signal  shown  in  the  ac- 
companying illustration  was  erected  at 
the  intersection  of  a  railroad  line  and 
automobile  road.  As  a  train  en- 
ters the  danger  zone  the  signal 
reads  "STOP,  DANGER/'  and 
at  other  times,  "SLOW,  CAU- 
TION/' In  the  view  the  blades 
may  be  seen  changing  position 
as  a  car  is  approaching.  As  a 
further  warning  and  protection, 
a  bell  rings  during  the  day,  while 
at  night  a  system  of  lights  is 
employed,  a  red  light  flashing 
out  when  the  bell  rings. 


RAISING  BUTTERFLIES  FOR 
PAGEANT 

The  students  of  the  University  of  Cal- 
ifornia are  preparing  for  a  large,  open- 
air  pageant  which  will  require  the  use  of 
hundreds  of  live  butterflies.  In  order  to 
secure  such  a  vast  number  of  insects  the 
students  are  canvassing  the  campus  for 
cocoons  and  will  raise  the  butterflies 
from  these  under  the  direct  supervision 
of  the  Entomology  Department.  Such 
an  undertaking  has  never  been  attempted 
before,  and  the  Pacific  Coast  entomo- 
logical societies  are  watching  with  eager 
eyes  for  the  result  of  this  novel  experi- 
ment. The  number  of  butterflies  needed 
is  about  4,000. 


NOVEL  MASSAGING  MACHINE 

A  novel  massaging  machine  devised  by 
an  invalid-inventor  permits  a  patient  to 
massage  his  own  back.  The  patient  re- 
clines on  a  "chair"  consisting  of  a  strip 
of  heavy  fabric  stretched  between  and 
supported  by  adjustable  frames.  In  the 
rear  of  this  "chair"  back,  massage  rollers 
are  provided  which  are  under  the  con- 
trol and  may  be  operated  by  the  patient. 
Levers  which  the  patient  may  grasp  ex- 
tend back  and  connect  with  the  device 
on  which  the  rollers  are  mounted.  The 
whole  device  is  resiliently  mounted  so 
that  the  pressure  to  be  applied  in  mas- 
saging is  wholly  under  the  control  of  the 
operator-patient.  The  contrivance  is  in- 
tended to  stimulate  the  blood  circulation 
and  produce  a  consequent  beneficial  ef- 


A  new  Italian  wireless  tele- 
phone system  employs  a  call  bell 
with  an  effective  range  of  40 
miles. 


By  Means  of  this  Newly  Invented  Device,  a  Patient  can  Mas- 
sage His  or  Her  Own   Back. 
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feet  on  injured  nerves  through  the  ef- 
fect of  massage  on  the  spinal  column. 
The  chair  frame  is  slidably  mounted  so 
that  the  patient  can  push  himself  back- 
ward or  forward  to  regulate  the  vigor- 
ousness  of  the  massage. 


RECORDING  WEATHER   BY 
ELECTRICITY 

An  illustration  of  Uncle  Sam's  effi- 
ciency in  the  management  of  one  hun- 
dred and  eighty-five  millions  of  acres  of 


Examples  of  the  United 
States  Government's  Ef- 
ficiency in  Managing  the 
National  Forests:  In  the 
Oval  is  Shown  One  of  the 
Many  Graduated  Poles  for 
Measuring  the  Fall  of 
Snow;  at  the  Right  is  Seen 
the  Apparatus  for  the 
Recording  of  Rain-Fall,  Ve- 
locity of  the  Wind,  and  the 
Temperature.  These  Instru- 
ments are  Connected  by 
Wire  to  a  Station  Some 
Miles  Away. 


WANTED— SPECIAL  MOULDING 
SAND 

A  sand  is  wanted  to  take  the  place  of 
"French  Sand"  for  fine  statuary  casting 
in  bronze.  The  sand  imported  from 
France  for  this  purpose  contains  about 
80  per  cent,  silira  and  20  per  cent,  alum- 
ina. It  is  a  prepared  mixture  of  very 
fine  clay  and  sand.  When  slightly  damp 
it  feels  like  putty  if  crushed  between 
the  fingers. 


land  included  in  the  National  Forests 
are  the  electrically-operated  weather  sta- 
tions. In  classifying  the  National  For- 
ests for  grazing,  agriculture  and  other 
uses  by  the  people,  an  accurate  knowl- 
edge of  snowfall  and  rainfall  and  tem- 
perature is  required,  and  for  this  pur- 
pose many  weather  stations  are  main- 
tained. They  comprise  an  anemometer 
which  notes  the  velocity  and  duration  of 
the  wind,  a  wind  vane,  thermometers 
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and  rain  gauge.  All  of  these  instru- 
ments are  connected  by  wires  with  the 
station,  some  distance  away,  where  an 
electrical  device  makes  a  minute  and 
mathematically  correct  record.  A  recent 
addition  to  the  equipment  of  the  stations 
are  the  snow  gauges  which  have  been 
placed  in  the  high  altitudes  where  it  is 
important  to  know  the  depth  of  the  snow 
in  order  to  determine  the  practicability 
of  opening  the  land  to  homesteaders. 


NOVEL    CONTROL    FOR    DUMB- 
WAITERS 

In  one  of  New  York's  big  department 
stores  there  are  fourteen  electric  dumb- 
waiters, all  of  which  are  under  the  in- 
stant control  of  a  single  operator  at  a 
central  switchboard.  In  this  switch- 
board there  is  one  vertical  panel  of  con- 
trol buttons  and  lights  for  each  dumb- 


waiter ;  the  round  bull's-eye  at  the  bot- 
tom of  each  panel  is  the  pilot  light  for 
that  dumbwaiter,  showing  whether  the 
latter  is  in  operation  or  closed. 

The  buttons  at  the  right-hand  side  of 
the  lower  half  of  each  panel  are  the  con- 
trolling buttons  for  dispatching  and  call- 
ing the  car,  and  the  buttons  at  the  left 
are  the  signal  buttons.  Each  but- 
ton is  connected  to  a  buzzer  at  its  proper 
floor,  and  the  operator  signals  that  the 
car  is  coming  or  that  a  door  has  been 
left  open. 

In  the  upper  half  of  each  panel  there 
are  three  vertical  rows  of  lights,  red 
ones  in  the  center  and  white  ones  at 
each  side.  The  red  lights  are  a  position 
indicator  and  show  the  location  of  the 
car  at  all  times.  The  lights  on  the  right- 
hand  side  are  the  "call"  signal  lights. 
There  is  a  button  at  each  floor  connected 
to  its  proper  light  and  the  attendants  at 
the  floor  thus  signal  that  the 
dumbwaiter  is  wanted.  These 
"call"  lights  are  so  arranged 
that  when  the  dumbwaiter  car 
is  sent  to  a  floor  it  automatically 
cancels  the  call  light  of  that  par- 
ticular floor,  but  if  there  should 
be  any  other  calls  they  remain 
lighted  and  are  only  extinguished 
after  the  car  has  been  sent  to  the 
other  floor  calling.  The  lights 
at  the  left-hand  side  are  the 
"send"  signal  lights  and  are  con- 
nected to  a  bank  of  buttons  in 
the  dumbwaiter  car  itself.  They 
are  used  in  inter-floor  service, 
that  is,  the  attendant  on  the  floor 
will  call  the  car  to  that  floor, 
and  when  it  arrives  place  the 
package  therein  and  by  means  of 
these  buttons  and  lights  signals 
to  the  operator  the  floor  at  which 
the  package  is  to  b^  delivered. 
These  lights  are  a]  ,c  arranged 
automatically  to  cancel  them- 
selves as  soon  as  the  car  is  sent 
to  the  floor  wanted. 


The    Fourteen    Dumbwaiters 


Large    New   York    Depart- 


Ihe    fourteen    Dumbwaiters    in    a    Large    JNew    York    uepart- 

ment   Store   are    All   Controlled   by   a   Girl   Operative,    Sitting 

Before  a  Large  Switchboard. 


It  is  stated  on  good  authority 
that  the  method  of  range  finding 
employed  on  American  battle- 
ships is  the  best  in  the  world.  It 
is  being  kept  a  strict  secret. 


Railroad  Safety  in  Pure  White  Light. 

By  Camillus  Phillips 


THE  advent  of  a  new  era  in  railway 
safety  is  marked  by  the  installation 
on  the  Main  Line  of  the  Pennsylvania 
Railroad    of    a    signal    system,    for   the 
present   unique,    which   eliminates   abso- 


familiar  to  the  block  system,  it  was  be- 
lieved that  the  absolute  safety  sought  was 
actually  attained.  Numberless  accidents, 
costly  in  life  and  property,  remained  in- 
explicable until  the  advance  of  science 
revealed  an  inherent  weakness — not  in 
the  system,  but  in  the  humanity  that  must 
interpret  it.  Color  blindness,  suddenly 
forced  into  the  open  as  being  a  defect  of 
vision  equally  prevalent  among  .  railway 


lutely  the  dangers  arising  from  color 
blindness  by  relying  upon  the  use  of  one 
color  only — white.  The  signaling  is  ac- 
complished by  means  of  the  simple  diff- 
erentiation between  light  and  darkness, 
all  signals  of  the  code  being  read  in  terms 
of  vertical  and  horizontal  white  lights. 
Until  now  the  railway  world  has  strug- 
gled ineffectually  for  absolute  signal 
safety  in  the  face  of  human  sense  limita- 
tions which  are  apparently  unalterable. 
When  the  simple  but  crude  mechanical 
contrivance  of  the  signal  arm  was  sup- 
plemented at  night  by  the  colored  lights 


In  the  Oval:  The  Electrified  Section 
of  the  Pennsylvania  Railroad's  Main 
Line,  Showing  the  New  Signals.  The 
Other  Views  Show  the  All-Steel  Elec- 
tric Trains  and  the  Pantograph  Ar- 
rangement for  Taking  Current  from 
the  Overhead  Wire 


employees  and  the  remainder  of  the 
population,  had  to  be  rated  as  a  defect 
fatal  to  any  career  on  the  rail,  and  it  ren- 
dered imperative  the  most  rigid  tests  of 
vision  throughout  all  branches  of  the 
service.  Human  knowledge  then  believed 
it  was  using  the  only  precaution  possible, 
and  practicable,  for  the  wiping  out  of 
humanity's  proneness  to  error. 

The  ideal,  however,  remained  un- 
achieved ;  and  it  must  remain  unachieved 
until  some  device  should  appear  which 
would  do  away  wholly  with  the  human 
color  sense  as  a  means  of  protection.  The 
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problem  appeared  impossible  of  solution ; 
yet  the  essentials  of  that  solution  were 
already  a  matter  of  ancient  history  to  the 
manufacturers  of  electric  signs  as  dis- 
played profusely  along  Broadway,  in 
New  York. 

The  electrification  of  the  Pennsylva- 
nia's Main  Line  is  a  matter  of  grave  im- 
portance, not  only  to  the  immediate  local- 
ity but  to  the  road  at  large,  for  it  con- 
cerns the  crack  service  of  the  line  and  it 
affects  probably  the  wealthiest  body  of 
commuters  in  the  world.  During  a  period 
of  nearly  two-score  years  the  Pennsylva- 
nia Railroad  has  pursued  consistently  the 
policy  of  building  up  the  stretch  of 
country  between  Philadelphia  and  Paoli 
until  it  should  include  estates  owned  by 
all  the  wealth  and  fashion  of  the  com- 
munity; and  now  the  land,  for  miles 
beyond  the  road's  right  of  way,  is  a  suc- 
cession of  magnificent  country  seats  in- 
terspersed with  properties  rivalling  the 
manorial  holdings  of  England.  Short 
as  the  electrified  line  is  to  Paoli,  the  new 
service  required  the  building  of  93  all- 
steel  cars,  to  be  in  readiness  for  May  30, 
the  opening  day,  with  54  trains  outbound 
daily  and  51  inbound.  A  considerable 
reduction  in  the  running  time  of  all  in- 
bound trains  with  the  installation  of  the 
electrical  service  emphasized  the  need  for 
some  system  of  signalling  which  would 
be  infallible.  Apart  from  the  necessity 
of  safeguard  in  the  face  of  higher  speeds, 
the  mere  fact  that  the  "trolley"  wires  are 
designed  to  carry  11,000  voltage  and  em- 
ployees are  warned  that  it  is  dangerous 
to  come  nearer  than  14  inches  of  them 
gave  an  indication  of  the  foresight  which 
had  to  be  exercised  throughout  the  new 
system. 

In  the  new  signal  apparatus  no  movable 
parts  exist;  the  code  is  identical  during 
every  hour  of  the  24 ;  and  it  is  read  in 
fix'ed,  brilliant,  white  electric  lights  which 
define  themselves  sharply  against  a  dead 
black  background.  By  the  use  of  vertical 
and  horizontal  light  series  it  was  easy  to 
arrange  a  code  of  light  signals  which  cor- 
respond in  meanings  to  all  semaphore 
arm  positions — vertical,  horizontal  and 
diagonal.  Every  signal  is  equipped  with 
lights  in  rows  equivalent  to  the  purposes 
of  two  semaphore  arms. 

Lights    instantly    burning   and    as    in- 


stantly extinguished  have  long  been  a 
commonplace  feature  of  street  signs  and 
preceded  the  new  white  light  signals  by 
many  years.  The  utilization  of  the  prin- 
ciple for  railway  protection  involved, 
however,  the  vital  feature  of  ample  visi- 
bility in  full  daylight.  That  difficulty  has 
been  overcome  by  quadrupling  the  volt- 
age during  daylight  hours.  The  white 
light  signals,  as  they  are  in  operation 
now,  are  clearly  distinguishable  in  the 
most  brilliant  sunlight  at  a  distance  of 
4,000  feet ;  at  night,  when  the  full  current 
is  used,  large  type  can  be  read  1,000  feet 
away. 

The  lamps,  spaced  18  inches  apart,  are 
up  to  12  volts,  with  4-candle  power,  5- 
watt  Mazda,  concentrated  filament  and 
adjustable  base.  At  night,  they  burn  3 
volts;  at  twilight,  6  volts,  and  in  bright 
daylight,  n  volts.  They  have  special  in- 
verted 5^  inch  lenses,  with  reflector 
mirror  above  the  light,  to  throw  down 
some  of  the  rays  for  close  range. 

The  engineer  in  control  of  every. elec- 
tric Main  Line  train  receives  his  warning 
of  a  possible  stop  at  a  cfistance  of  7,000 
feet  from  the  spot  where  ordinary  cau- 
tion calls  for  the  halt,  being  confronted 
with  at  least  two  premonitory  signals, 
each  guarding  a  block  of  3,500  feet,  be- 
fore he  comes  to  the  signal  reading 
"Stop."  When  a  train  moves  into  a 
3,5oo-foot  block,  the  signal  which  it 
passes  in  entering  sets  itself  automatically 
for  the  light  code  signal  reading  "Stop." 
As  the  train  passes  into  the  block  be- 
yond, the  first  sign  shifts  to  the  light  code 
signal,  "Caution."  When  the  two  full 
blocks  have  been  left  clear,  the  first  signal 
announces  track  conditions  accordingly. 

The  new  electric  cars  are  equipped  with 
a  pantograph,  thus  being  superior  to  the 
trolley  pole  used  on  the  Pennsylvania's 
seashore  line  in  New  Jersey.  The  panto- 
graph adjusts  its  working  height  auto- 
matically to  the  varying  level  of  the  cate- 
nary electric  wires  above  the  car's  roof, 
as  does  the  ordinary  trolley  pole  with  its 
wheel.  But  the  flat,  wide  edge  of  con- 
tact which  it  presents  to  the  wire  permits 
of  an  enormous  play  in  rounding  curves, 
as  compared  with  the  pole  and  its 
grooved  wheel,  and  renders  it  practically 
impossible  to  break  contact  with  the  wire 
above. 
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ELECTRICITY  ABATES  SMOKE 

An  interesting  device  known  as  the 
smoke  monitor  has  been  perfected,  and 
while  it  does  not  do  away  with  all  the 
smoke  belching  from  smokestacks,  it  aids 
in  a  great  way  in  the  fight  against  the 
soft-coal  nuisance.  The  apparatus  elim- 
inates that  part  which  does  the  most 


the  wires  of  the  appliance,  the  small  par- 
ticles of  iron  oxide  are  changed  to  larger 
ones  and  by  their  own  gravity  fall  into 
the  furnace  bed  far  below. 

So  far,  various  forms  of  the  smoke 
monitor  have  been  perfected.  By  the 
aid  of  a  clock  attachment  the  electric 
monitor  will  signal  to  the  manager  of  the 


At  the  Right:  High 
Tension  Transformer 
which  Supplies  the  Elec- 
tric Current  that  Serves 
to  Minimize  the  Smoke 
Issuing  from  a  Smoke- 
stack. 


Two  Designs  of  Smoke 
Monitors.  One  of  These 
Informs  the  Man  in 
Charge  as  to  the  Length 
of  Time  the  Smoke- 
stack has  been  Smok- 
ing, While  the  Other 
Rings  a  Bell  and  Flashes 
the  Word  "Smoking"  at 
the  Same  Time. 


damage,  and  permits  a  clean,  white  col- 
umn of  vapor  to  rise  from  the  factory 
stack,  protecting  its  owner  against  a 
warning  notice  from  the  city  smoke  in- 
spectors. 

The  first  experiments  were  carried  on 
at  the  Mellon  Institute  of  Industrial  Re- 
search;  the  treatment  of  Pittsburgh 
smoke,  due  mostly  to  the  steel  mills,  and 
found  to  consist  of  from  one-third  to 
one-half  of  iron  oxide,  being  first  un- 
dertaken. With  the  application  of  a 
powerful  current  of  electricity  through 


plant  or  the  man  in  charge  exactly  how 
long  the  chimney  has  been  smoking.  The 
appliance  accomplishes  even  more  than 
this — it  actually  flashes  electrically-light- 
ed instructions  for  the  proper  and  effi- 
cient firing  of  the  furnace.  Another  de- 
sign flashes  the  word  "SMOKING"  and 
at  the.  same  time  rings  an  electric  bell, 
attracting  the  attention  of  the  fireman  to 
the  fact  that  he  is  not  firing  the  furnace 
properly,  and  is  sending  a  portion  of  the 
firm's  good  money  out  of  the  top  of  the 
smokestack. 
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The  electric  monitor  is  not  only  effi- 
cient in  lessening  the  smoke  nuisance, 
but  its  action  is  effective  upon  cement 
and  ore  dust  as  well.  The  electric  cur- 
rent used  in  the  electric  monitor  is  in- 
significant as  compared  to  the  results; 
at  the  rate  of  three  cents  per  kilowatt 
hour  the  cost  of  operation  is  claimed 
to  be  no  greater  than  one  cent  per  day. 


connecting  a  push  button  at  one  end  and 
the  binding  posts  on  the  top  of  the  case 
at  the  Other.  Thus  it  is  quite  necessary 
to  devise  ways  and  means  for  storing 
the  battery  in  an  inconspicuous  place  and 
likewise  the  layman  in  setting  up  the  out- 
fit is  not  required  to  install  a  special  cir- 
cuit of  wiring,  simple  enough  in  itself 
but  confusing  at  times  to  the  uninitiated. 


ELECTRIC  CALL  BELL  OUTFIT. 

The  trend  in  the  design  of  electrical 
novelties  is  clearly  in  the  direction  of 
greater  simplicity  and  utility.  While  the 
devices  strictly  new  in 
idea  are  comparatively 
limited  in  number,  still 
the  improvements  in  ex- 
isting devices  are  many. 
An  interesting  example  is 
se~en  in'.'the  accompanying 
illustrations.  The  inven- 
tor of  this  call  bell  outfit 
has  combined  a  dry  cell, 
bell,  cord  and-  push  but- 
ton into  an  outfit  which  is 
truly  a  marvel  of  sim- 
plicity and  all-around  util- 
ity. 

The  battery  is  con- 
tained within  a  wooden 
case  which  carries  the 
bell  on  its  cover.  The 
connections  with  the  bat- 
tery are  effected  merely 
by  pushing  the  cell  in 
place  after  its  cardboard  carton  has  been 
removed.  A  spring  contact  at  the  top 
establishes  connection  with  the  center 
binding  post  or  the  carbon  in  a  cell 
wherein  the  post  passes  through  the  car- 
bon. A  second  spring  contact  at  the  bot- 
tom of  the  case  takes  care  of  the  connec- 
tion with  the  zinc  of  the  cell. 

The  bell  is  operated  when  the  binding 
posts  at  the  top  of  the  wooden  container 
are  connected  together,  and  from  this  the 
reader  will  see  that  the  outfit  may  be 
used  as  a  call  bell  with  the  cord  exten- 
sion and  push,  an  auxiliary  for  an  an- 
nunciator set,  or  it  may  be  permanently 
installed  as  the  door  bell  for  a  house,  in 
which  case  the  purchaser  has  only  to 
run  two  wires  from  the  door  to  the  bell, 


A  GIANT  CRANE 

One  of  the  hugest  cranes  in  the  world 
is  that  erected  at  Gavan,  Scotland,  on  the 
river  Clyde,  for  the  Fairfield  shipyards. 
On  slow  gear  it  will  raise  200  tons  at  a 
distance  of  75  feet  from 
the  mast,  and  on  quick 
gear  it  will  carry  a  load 
of  100  tons  at  133  feet 


A    Simple    and    Conven- 
ient      Call-Bell       Outfit. 
The     Dry     Cell     may    be 
serted       or       Removed 
Without     the     Necessity 
of     Connecting     or     Dis- 
connecting   Wires. 


extension.  The  foundations  of  the  crane 
consist  of  four  large  tubes,  15  feet 
through  at  the  base,  filled  with  concrete 
and  sunk  74  feet  below  the  surface. 


"THE  wireless  telephone  has  always  toiled  under  an 
unlucffy  star.  It  was  exploited  before  it  was  ready 
— a  disastrous  step  for  any  new  science  to  taffe.  The 
recent  unqualified  success  of  the  radio  telephone  on  a 
moving  train,  however,  should  help  tremendously  in 
the  living  down  of  this  unsavory  past,  and  in  paving 
the  way  to  a  much  brighter  future. 


WHILE  the  Lackawanna  Limited 
was  travelling  at  high  speed,  one 
day  in  the  early  part  of  February,  a 
man  stood  before  a  queer  looking  tele- 
phone in  a  small  booth  in  the  end  of 
the  smoking  car.  He  was  talking  quiet- 
ly, and  frequently  moving  a  little  switch 
from  side  to  side,  and  listening.  Finally, 
he  hung  up  the  receiver  with  a  smile  of 
satisfaction. 

"Just 'talked  to  Binghamton,  twenty- 
seven  miles  away,"  he  announced. 

"Could  you  hear  him  clearly?"  asked 
his  companion,  who  had  been  waiting 
anxiously  for  the  results. 

"Clear  as  a  bell!"  was  the  answer. 
"And  as  soon  as  we  get  this" — he  indi- 
cated some  instrument  on  the  machine — 
"in  better  running  order,  fifty  miles  will 
be  just  as  easy !" 

It  was  the  first  really  successful  ex- 
change of  wireless  telephonic  messages 
that  had  ever  taken  place  from  a  moving 
train,  and  the  train  was  moving  consider- 
ably, too,  at  the  time. 

Last  year,  the  Lackawanna,  after  a 
series  of  successful  experiments  in  tele- 
graphing without  wires  to  and  from  one 
of  their  limited  trains,  decided  to  substi- 


tute wireless  telephony  in  case  it  should 
prove  feasible.  The  purpose  of  the  in- 
tended change  was,  primarily,  to  obvi- 
ate the  necessity  of  adding  a  telegraph 
operator  to  the  regular  train  crew.  The 
Superintendent  of  Telegraphs  of  the 
Lackawanna;  Mr.  L.  B.  Foley,  who  has 
been  for  years  an  advocate  of  the  com- 
mercial application  of  wireless  to  rail- 
road work,  estimated  that  the  saving  thus 
represented  in  one  operator's  salary 
equalled  the  interest  at  6  per  cent,  on  a 
$15,000  investment,  and  that  therefore 
his  road  could  well  afford  to  go  to  the 
additional  expense  of  .equipping  two  of 
the  limited  trains  on  the  New  York- 
Buffalo  run  with  radio  telephone  appa- 
ratus in  place  of  the  wireless  telegraph. 
The  problem  of  designing  and  con- 
structing a  radio  telephone  that  would 
measure  up  to  the  difficult  requirements 
was  put  before  Dr.  Lee  De  Forest.  The 
first  wireless  telephone  designed  for  train 
work  was  installed  at  the  Scranton  wire- 
less station  of  the  railroad,  and  the  voice 
of  the  speaker  on  one  occasion  was  clear- 
ly heard  on  the  train  as  far  east  as 
Stroudsburg,  over  52  miles  distant.  The 
train  during  this  test  was  travelling  at  a 
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speed  of  more  than  fifty  miles  an  hour. 

Recently,  a  De  Forest  train  equipment 
was  installed,  and  the  results,  which  have 
been  mentioned,  are  considered  so  satis- 
factory that  a  further  extension  to  other 
trains  of  the  Lackawanna  system  has 
been  announced  for  the  near  future. 

Emulating  the  Wire  Telephone 

In  appearance,  the  equipment  closely 
resembles  the  ordinary  wall  telephone, 
and  in  fact  it  was  designed  with  that  in- 
tention. It  is  quite  compact,  and  all  of 
the  working  parts  are  within  easy  reach 
of  the  operator.  One  of  the  principal 
aims  of  the  inventor  was  to  make 
the  new  telephone  as  fool-proof  as  pos- 
sible ;  in  effect,  a  person  of  no  more  than 
average  skill  can  do  all  the  manipulating 
necessary. 

The  adjustments  of  the  wireless  tele- 
phone are  made  on  a  sloping  board  on 
the  front  of  the  instrument.  At  the  side, 
a  quenched  gap  is  installed.  The 
quenched  gap  is  a  new  creation  of  Dr. 
De  Forest,  at  least  for  this  particular 
use,  and  it  takes  the  place  of  the  trouble- 
some oscillating  arc  formerly  employed. 
It  only  requires  an  initial  adjustment, 
after  which  it  is  securely  locked  to  pre- 
vent tampering. 

The  radio  transmitter  is  in  the 'upper 
part  of  the  instrument;  the  receiving  in- 
struments are  in  the  lower  part.  An 
audion  detector,  another  invention  of  Dr. 
De  Forest,  is  employed.  The  usual  pair 


of  sensitive,  high-resistance  telephone  re- 
ceivers are  used  in  connection  with  the 
audion. 

The  transmitting  circuit  is  peculiar  to 
this  type  of  apparatus  and  does  not  em- 
body the  "tuned  coupled  circuits"  usu- 
ally employed  in  wireless  transmitters. 
This  novel  circuit  arrangement  greatly 
simplifies  the  tuning  of  the  transmitter. 
Moreover,  the  antenna  system  is  not 
tuned  to  the  primary,  nor  even  "substan- 
tially in  tune"  with  it;  but  the  wave- 
length of  the  radiation  may  be  varied 
through  wide  limits  by  merely  shifting 
the  contact  switch  located  on  the  front 
of  the  transmitter  case.  When  this  is 
once  set  to  the  desired  wave  length,  no 
further  attention  on  the  part  of  the 
speaker  is  required  except  to  push  down 
the  little  "listening  switch"  for  talking, 
and  to  release  it  for  listening.  This 
switch  also  controls  the  filament-light- 
ing current  of  the  audion  bulb,  _  which 
thus  becomes  a  visual  signal  to  guide  the 
speaker.  He  cannot  telephone  when  the 
light  is  burning,  nor  can  he  receive  when 
it  is  not  lighted. 


The  Wireless  Telegraph  Apparatus  on 
Board     Train     and     at     Scranton,     Ke- 
fently  Replaced  by  the  Wireless  Tele- 
phone   Equipment. 
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The  power  plant  which 
supplies  current  to  the 
transmitter  is  located  in  a 
closet  in  the  front  end  of 
the  baggage  compartment 
of  the  combination  mail 
and  baggage  coach.  It 
consists  of  a  five  horse- 
power steam  turbine  coup- 
led to  a  special  6,ooo-cycle 
alternating  current  gen- 
erator and  driven  by  steam 
supplied  from  the  locomo- 


tive boiler.  The  turbine  exhausts  di- 
rectly downward  onto  the  track  bed. 

The  operating  speed  of  the  turbo-gen- 
erator is  necessarily  high,  being  in  the 
neighborhood  of  2,500  r.p.m.,  a  speed 
which  is  maintained  within  close  limits 
by  a  special  governor.  A  great  deal  of 
difficulty  was  encountered  in  designing 
this  generator  so  that  it  would  respond 
to  the  sudden  and  frequent  switching  of 
the  load  from  full  to  practically  zero, 
as  the  radio  telephone  apparatus  is  con- 
stantly changed  from  transmitting  to  re- 
ceiving. 

The  antenna  system  is  composed  of 
four  stranded  wires  stretched  along  the 
roofs  of  four  coaches  and  held  on  porce- 
lain insulators.  An  interesting  feature 
in  connection  with  the  use  of  this  aerial 
is  that  transmission  and  reception  are  ac- 
complished with  equal  efficiency,  whether 
the  train  is  in  a  tunnel  or  travelling  in 
the  open  air. 


At  the  Left:  The  Wireless  Tele- 
phone and  Its  Booth  on  the  Lacka- 
wanna  Limited.  Above:  Operator 
at  the  Scran  ton  Station  Conversing 
with  the  Lackawanna  Limited. 


For  the  Travelling  Public 

An  unique  feature  has  been .  planned 
for  the  convenience  of  passengers  who 
desire  to  communicate  with  friends  who 
are  not  convenient  to  the  nearest  wire- 
less telephone  land  station.  By  a  re- 
transmitting arrangement,  the  voice  is 
transferred  to  the  local  telephone  line, 
and,  in  fact,  long  distance  calls  can  be 
handled  to  any  distance  in  the  same  way. 
The  cost  of  using  the  train-board  radio 
telephone  will,  of  course,  be  consider- 
ably more  than  for  usual  long  distance 
service. 

The  Radio  Telephone  in  Freight  Service 

Railroads  throughout  the  country  have 
already  shown  a  keen  interest  in  this 
pioneer  work  of  the  Lackawanna,  espe- 
cially for  freight  service,  where,  it  is 
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General  View  of  the  Lackawanna  Passenger  Terminal  at  Hoboken,  N.  J.,  Across  the  Hudson  River  from  New 

York   City.     The    Aerial    of    the    Wireless    Telephone    Installation    is    Strung    Between    the    Steel    Tower    at 

the  Right  and  the  Tower  at  the  Left. 


claimed,  a  great  economy  can  be  effected 
even  by  the  simplest  one-way  radio  tele- 
phone service  from  signal  towers  to  the 
cabooses  of  through  freight  trains.  Each 
unnecessary  stop  that  a  long,  heavy  train 
is  now  compelled  to  make  represents  a 
loss  to  the  road  of  from  $20  to  $30.  It 
frequently  happens  that  scheduled  way- 
side stops  of  a  "manifest"  freight  train 
could  be  avoided  if  it  were  possible  to 
telephone  the  latest  orders  to  the  train 
crew  while  under  full  speed. 

By  a  series  of  small  radio  telephone 
stations  located  at  certain  signal  towers 
along  the  right  of  way,  it  would  be  pos- 
sible to  directly  convey  these  orders  ver- 
bally to  the  train  engineers  or  conduc- 
tors. Dr.  De  Forest  has  recently  brought 
out  a  very  small  radio  telephone  trans- 
mitter which  can  be  installed  for  less 
than  $400,  capable  of  telephoning  to  a 
Caboose  over  a  range  of  two  to  three 
miles.  He  estimated  that  a  soo-mile  rail- 


road line  can  be  fully  equipped  for  such 
freight  signalling  service  for  an  initial 
outlay  of  $30,000.  The  monthly  inter- 
est on  this  sum  is  $125.  Operating  ex- 
penses of  these  small  transmitters  plus 
that  of  the  caboose  receiving  stations 
would  not  exceed  $1,000  annually.  When 
it  is  considered  that  the  daily  loss  in 
"unnecessary"  stops  of  freight  trains 
over  such  a  road  amounts  to  more  than 
$200,  the  great  saving  resulting  from  the 
use  of  the  wireless  despatching  system  is 
obvious,  actually  amounting  to  consider- 
ably more  than  $70,000  yearly. 

There  are,  of  course,  certain  draw- 
backs to  the  extensive  application  of 
wireless  telephony  to  passenger  and 
freight  trains.  But  these  will  be  re- 
moved as  soon  as  the  natural  structural 
difficulties  are  thoroughly  mastered.  As 
a  commercial  enterprise,  wireless  teleph- 
ony has  always  toiled  under  an  unlucky 
star.  It  was  exploited  before  it  was 
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ready — an  inevitably  disastrous  step  for 
a  new  science.  There  is  no  reason  now, 
however,  why  the  wireless  telephone  in 


its  perfected  state  should  not  receive  the 
recognition  it  so  fully  deserves,  and 
take  its  place  in  the  commercial  world. 


VEHICLE  THAT  TEACHES  IN- 
VALIDS TO  WALK 

In  the  treatment  of  many  invalids  it 
is  necessary  to  re-teach  them  to  walk. 
This  is  notably  true  in  cases  of  broken 
limbs,  paralysis,  locomotor  ataxia  and 
other  similar  maladies. 

A  device  to  aid  the  patient  in  learning 
to  walk  again  has  been  devised  and  is  in 
successful  use 
in  a  Michigan 
sanitarium.  It 
i  s  called  the 
walking  chair, 
and  by  making 
use  of  the 
vehicle,  the  pa- 
tient may  first 
learn  to  use  his 
feet  while  in  a 
sitting  posture. 
Later,  when 
his  strength  is 
equal  to  the 
task,  he  can 
stand,  support- 
ing himself  on 
the  bars  of  the 
carriage.  The 

wheels  are  rubber  tired  and  the  whole 
carriage  is  very  light,  though  strong,  of- 
fering practically  no  resistance  to  the 
motive  power  furnished  by  the  invalid. 

The  walking  chair  is  especially  valu- 
able in  the  treatment  of  improving  cases 
of  locomotor  ataxia,  in  which  disease  it 
is  very  difficult  for  the  patient  to  recover 
the  use  of  his  limbs  without  an  artificial 
support  of  some  kind.  This  machine  is 
used  so  frequently  in  cases  of  this  kind 
that  It  is  sometimes  referred  to  as  the 
"locomotor  ataxi-cab." 


FULMINATING  MERCURY  AND  ITS 
USE  IN  WARFARE 

One  substance  that  is  helping  to  fight 
the  great  European  war  is  not  getting 
the  credit  it  merits.  And  that  substance 
is  fulminating  mercury.  It  forms  the 
cartridge  caps  that  explode  all  the  small 
arms  ammunition,  and  it  detonates  all 
the  mines  and  torpedoes,  as  well  as  the 
shells  that  ex- 
plode on  con- 
tact. 

The  fulmi- 
nates are  queer 
substances,  and 
all  of  them  are 
formed  by  the 
action  of  nitric 
acid  on  a  met- 
al, in  the  pres- 
ence of  alco- 
hol. All  fill- 
in  i  n  a  t  e  s 
explode  on 
lesser  provoca- 
tion than  any 
other  solid 
bodies.  The 
mercury  f  u  1- 

minate,  especially  if  mixed  with  pow- 
dered glass,  explodes  on  being  pounded 
or  rubbed.  Silver  fulminate  will  blow 
up  when  touched  with  a  feather.  Mer- 
cury fulminate  is,  on  the  whole,  the 
safest,  but  at  that  it  will  explode  from 
no  apparent  cause. 


This    Vehicle,     Known    as    ths     "Walking     Chair,"     has     been 

Found  Very  Useful  in  Enabling  Patients   to  Regain   the  Use 

of   Their   Legs. 


If  you  enjoy  THE  WORLD'S  ADVANCE, 
tell  others ;  if  not,  tell  us.  Have  you 
any  suggestions?  If  so,  why  not  write 
and  state  what  they  are? 


RADIO-ACTIVE  POTASSIUM 

The  experiments  of  Elster  and  Geitel, 
supported  by  those  of  MacLennan,  Hen- 
riot  and  others,  appear  to  show  that  po- 
tassium belongs  to  the  list  of  substances 
possessing  the  property  of  radio-activity. 
It  has  been  found  that  salts  of  potassium, 
obtained  from  the  mines  of  Strassfurt, 
spontaneously  give  out  an  emanation 
which  ionizes  the  surrounding  air. 
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ELECTRIC  GEMS  SPARKLE  FROM 
EXPOSITION  TOWER 

A  tower  of  sparkling  gems  of  various 
colors  is  the  dazzling  sight  which  greets 
the  visitor  to  the  Panama-Pacific  Exposi- 
tion grounds  after  nightfall.  The  tower 
is  built  in  the  shape  of  a  pyramid,  rising 
to  a  height  of  433  feet.  From  top  to 
bottom,  jewels  of  every  conceivable  hue 
are  suspended  in  various  color  group- 
ings ;  altogether  there  are  more  than  125,- 
ooo.  They  are  made  of  colored  glass  and 
•were  cut  and  polished  by  Austrian  lapi- 
daries. 

Each  jewel  is  set  in  a  large  metal  ring 
suspended  from  a  hook.  The  gems  are 
free  to  swing  in  the  wind,  so  that  when 
the  light  from  fifty  huge  searchlights  is 
played  on  them,  they  blaze  with  a  con- 
stantly changing  brilliancy.  At  the  apex 
of  each  jewel  a  small  mirror  is  suspended, 
greatly  intensifying  the  refractive  power 
of  the  facets.  Both  the  jewel  and  the 
mirror  are  held  to  a  bracket  through  a 
loop  joint;  the  bracket  being  firmly  held 
to  the  concrete  wall  by  means  of  an  ex- 
pansion bolt,  as  shown  in  the  sketch. 


TWO     NEW    TUNNELS    SHORTEN 
RAILROAD  ROUTE 

No  longer  will  overland  Southern 
Pacific  trains  crossing  the  Sierras  be 
compelled  to  take  the  dizzy  curve  on  the 
precipice  above  the  American  river 
known  as  "Cape  Horn."  Two  tunnels 
have  just  been  completed  by  the  com- 
pany at  Wirts  station  through  which  all 
the  transcontinental  traffic  will  be  de- 
flected, thus  doing  away  with  the  cir- 
cuitous and  somewhat  hazardous  route. 

Trainmen  have  named  these  tunnels 
the  "Panama  Canal"  for  the  reason  that 
they  have  rendered  unnecessary  the  jour- 
ncv  around  the  "Horn." 


Views    of    the    Tower    of    Jewels    at    the    Panama-Pacific 

Exposition,     Depicting     the     Arrangement     of     the     Glass 

Jewels. 


KNOWLEDGE  OF  THE  SOIL 

An  expert  of  the  Department  of  Agri- 
culture at  Washington  avers  that  there 
are  lands  in  the  Old  World,  particularly 
in  Europe,  where  the  soil  is  platted  and 
analyzed  to  the  last  square  meter.  This 
meter  is  worth  so  much;  that  meter  is 
worth  so  much  more;  the  grapes 
from  that  little  patch  are  reserved 
for  certain  "cabinet"  wines;  the 
grapes  from  this  patch  are  less  val- 
uable. In  this  relation  special  ref- 
erence is  made  to  the  Schloss 
Johannisberger  vineyards  in  Ger- 
many. 

In  China,  too,  there  is  found  this 
exact  knowledge  of  the  value  of 
every  foot  of  soil;  but  in  the  Ori- 
ent the  knowledge  came  by  tradi- 
tion and  custom  rather  than  by 
laboratory  analysis,  as  is  the  case 
in  Germany. 

In  the  United  States  the  work 
of  platting  soil  has  only  just  be- 
gun, and  the  unit  of  measurement 
is  much  more  likely  to  be  an  acre 
or  a  ten-acre  field  than  a  square 
yard. 

All  this  furnishes  a  good  rea- 
son why  the  crops  of  Europe  are 
superior  to  those  of  our  own  coun- 
try. Their  land  is  no  better  than 
ours,  says  the  expert  quoted,  but 
they  know  it  better. 


THE  daily  demonstration  of  mine 
rescue  work  given  by  the  U.  S. 
Bureau  of  Mines  in  the  Mining  Palace  is 
attracting  a  great  deal  of  attention.  It 
is  so  realistic  that  the  greater  number 
of  the  spectators  believe  it  to  be  a  real 
calamity,  and  act  accordingly.  The  visi- 
tor is  suddenly  startled  by  two  terrific 
explosions,  followed  by  an  outpouring 
of  dense  smoke  from  one  of  the  mine 
shafts  located  in  the  building.  In  a  few 
seconds  the  mine  rescue  car  speeds  up 
to  the  door,  four  men  clad  in  mine 
rescue  suits  and  carrying  a  stretcher 
jump  out,  run  through  the  crowd  of 
questioning  spectators  and  enter  the 
smoke-filled  shaft  to  rescue  the  dead  and 
dying.  In  a  few  minutes  they  reappear 
carrying  an  unconscious  man  on  the 
stretcher.  They  doff  their  cumbersome 
suits  and  headgear  and  set  to  work  to 
administer  first-aid  treatment  to  the  vic- 
tim. Artificial  respiration  is  given  in 
the  manner  approved  by  the  Bureau  of 
Mines  and  employs  no  mechanical  de- 
vices nor  the  complicated  system  usually 
practiced.  The  victim  is  placed  on  the 
floor,  stomach  downward,  and  pressure 
applied  by  one  man  to  the  lower  ribs 
at  the  rate  of  sixteen  times  per  minute. 


The  pressure  forces  the  air  out  of  the 
victim's  lungs,  while  the  action  of  the 
muscles  sucks  it  in  again.  Upon  signs 
of  consciousness  his  body  is  vigorously 
rubbed  towards  the  heart.  The  next  step 
is  to  ascertain  the  presence  of  other 
injuries  and  apply  first  aid.  Our  unfor- 
tunate miner  is  found  to  have  a  com- 
pound fracture  of  the  left  leg  and  an 
injury  to  his  head,  said  injury  being 
designated  by  a  dab  of  red  paint.  The 
first-aid  box — one  of  many  placed  in 
various  parts  of  the  mine — is  resorted 
to;  a  tourniquet  is  applied  to  the  leg  to 
stop  the  arterial  bleeding  and  the  leg 
is  put  in  splints.  Next,  the  head  is  ban- 
daged, and  here  it  is  noted  thatthe wound 
is  not  cleansed,  for  it  would  be  danger- 
ous to  do  so  with  the  impure  water  at 
hand.  The  injured  man  is  now  carefully 
placed  on  the  stretcher  and  carried  to 
the  hospital  maintained  by  the  Bureau  of 
Health,  near  the  entrance  to  the  mine, 
where  the  necessary  surgical  operations 
are  performed.  This  over,  the  public 
is  invited  to  go  below  and  inspect  the 
model  coal  mine,  complete  in  all  details, 
which  has  been  sunk  beneath  the  floor  of 
the  building. 

The  exhibit   of  the  DeForest  Radio 
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Telephone  &  Telegraph  Company  in  the 
Palace  of  Liberal  Arts  is  of  consider- 
able merit.  A  complete  line  of  Audion 
and  Ultraudion  detectors,  together  with 
Audion  amplifiers  and  radio-telephone 
apparatus,  is  on  display.  Among  the 
last  named  is  a  2-kw.  3,ooo-cycle  genera- 
tor for  radio- telephony  and  a  radio- 
telephone transmitter  and  receiver  wall 
set  of  the  type  used  by  the  Lackawanna 
Railroad.  A  wire  of  stranded  phosphor- 
bronze  strung  to  the  top  of  the  435- foot 
Tower  of  Jewels  serves  as  an  aerial  for 
the  elaborate  receiving  set  which  is  in- 
stalled in  the  DeForest  booth.  Here  will 
be  seen  the  "DeForest  Navy  Receiving 
Tuner  and  Ultraudion  Detector,"  which, 
together  with  the  "Two-Step  Amplifier," 
probably  represents  the  latest  develop- 
ment in  the  art  of  radio-telegraphy.  With 
this  combination  the  noon  signals  from 
Arlington,  Va.,  ring  a  bell  at  the  exhibit. 
It  is  claimed  that  the  stations  at  Ham- 
burg and  Nauen  have  been  picked  up. 

A  well-known  automobile  manufac- 
turing concern  maintains  a  novel  exhibit 
in  the  Palace  of  Transportation.  The 
complete  assemblage  of  an  automobile 
from  the  bare  frame  to  the  finished  prod- 
uct is  shown  in  less  than  an  hour's  time. 
Six  steps  are  required  to  do  this,  and  the 
rapidity  with  which  it  is  done  is  due  to 
the  efficiency  and  team  work  of  the  men 
employed  in  each  step.  As  the  machine 
is  gradually  assembled  it  travels  very 
slowly  along  a  track  in  order  that  it  may 
be  in  place  for  the  next  series  of  opera- 
tions at  the  finish  of  the  preceding  series. 
In  this  manner  it  is  passed  from  hand 
to  hand,  so  to  speak,  and  no  time  is  lost 


by  slackness  of  the  workmen.  Four  to 
six  men  are  employed  at  each  step,  and 
as  each  gang  is  constantly  at  work  the 
machines  are  turned  out  at  the  rate  of 
six  an  hour.  In  the  first  step  the  front 
and  rear  axles  and  framework  are  as- 
sembled. In  the  second  the  engine, 
dashboard,  tank,  steering  and  driving 
gear  are  installed.  In  the  third  the  radi- 
ator, mud  guards  and  running  boards 
are  bolted  to  the  chassis.  In  the  fourth 
the  body  is  lowered  into  place,  the  wind- 
shield bolted  to  the  dashboard  and  the 
wheels  and  tires  are  put  on.  In  the  fifth 
the  engine  is  wired  up  and  the  horn, 
lamps  and  other  accessories  are  installed. 
In  the  sixth  the  tank  is  filled  with  gaso- 
line, the  machine  tested  by  bringing  its 
rear  wheels  into  contact  with  a  motor- 
driven  revolving  cylinder,  then  the 
throttle  is  manipulated  and  the  finished 
automobile  travels  to  the  shipping  de- 
partment under  its  own  power. 

An  exhibit  of  special  interest  to  the 
hydraulic  engineer  is  that  of  the  Pelton 
Water  Wheel  Company  in  the  Palace  of 
Machinery.  The  principal  machine  is  a 
20,000  h.p.  Pelton-Doble  single-dis- 
charge hydraulic  turbine  with  overhung 
runner,  which  has  been  built  for  the  1916 
installation  of  the  Pacific  Gas  and  Elec- 
tric Company  at  Plant  5  of  the  Lake 
Spaulding  development.  It  has  a  weight 
of  186,000  pounds,  while  the  head  is  500 
feet,  and  the  speed  is  360  r.p.m.  The 
exhibit  also  includes  a  10,000  h.p.  Pel- 
ton-Doble water  wheel  with  interlocking 
buckets.  The  total  weight  is  12,000 
pounds  with  a  head  of  1,350  feet  and  a 
speed  of  360  r.p.m. 


NEW  USES  OF  TUNGSTEN 

Tungsten  is  finding  an  ever-increasing 
use  in  electrical  work  aside  from  its  ap- 
plication in  incandescent  lamp  fila- 
ments. In  certain  of  the  newer  Crookes, 
or  X-ray  tubes,  which  are  designed  to 
work  at  high  intensities,  being  capable 
of  absorbing  10  kilowatts  and  taking" 
pictures  through  even  the  thickest  parts 
of  the  human  body,  tungsten  has  been 
used  as  the  anode  target  for  the  cathode 
rays,  the  rare  metal  being  backed  with 


copper  to  convey  away  the  heat  de- 
veloped. Although  rendered  molten  by 
this  instantaneous  impact  of  electrons, 
the  great  surface  tension  of  the  tungsten 
prevents  loss  or  change  of  shape.  Tung- 
sten electrodes  have  also  been  used  for 
gas  engine  spark-gaps,  and  show  longer 
life  than  those  of  other  metals  of  equiva- 
lent cost. 


This  is  your  magazine.  It  is  edited  to 
please  you.  Are  we  succeeding?  Have 
you  any  suggestions  to  make? 
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NEW  DEVICE  PROTECTS  VESSELS  FROM  MINES 
AND  TORPEDOES 


GRIM  evidence  of  the  effectiveness 
of  the  submarine  mine  and  the  tor- 
pedo has  been  given  in  plenty  in  the  Eur- 
opean war  and  it  is  but  natural  that  the 
minds  of  inventors  should  turn  toward 
the  development  of  devices  which  shall 
protect  vessels  at  sea  from  the  danger  of 
contact  with  submarine  explosives. 


pended  from  the  sides  of  a  vessel  and 
reach  down  into  the  water  to  a  depth 
greater  than  the  ship's  draft.  The  inten- 
tion is  to  suspend  these  shutters  on  all 
sides  of  the  craft  in  order  that  the  tor- 
pedo or  mine  may  strike  the  shutter  and 
explode  before  it  comes  into  contact  with 
the  side  of  the  vessel.  The  idea  is  that 


A  Dreadnought  Protected  Against  Torpedo  Attack  by  Means  of  Screen  Shutters  which  are  so  Designed 
as   to  Offer  the   Minimum  Resistance   to  the    Forward   Movement   of   the   Ve 


While  the  torpedo  net  has  been  known 
and  used  for  years,  its  efficacy  has  long 
been  a  matter  of  conjecture  and  possibly 
of  doubt,  for  the  modern  automobile  tor- 
pedo can  be  so  arranged  as  to  cut  its  way 
through  the  heavy  steel  netting,  thus  nul- 
lifying the  protective  value  of  the  tor- 
pedo net. 

Now  comes  an  inventor  with  a  device 
which  looks  ingenious  in  the  patent 
drawings  and  which  may  prove  at  least  a 
partial  solution  of  the  problem.  The 
equipment  consists  essentially  of  a  series 
of  shutters  of  rugged  construction  and 
so  arranged  that  they  may  be  hsld.  sus- 


Vessel. 

the  explosion  at  a  distance  of  a  few  feet 
from  the  ship  would  be  comparatively 
harmless. 

The  protective  shutters  are  to  be  ar- 
ranged in  such  a  manner  that  they  will 
fold  up  and  in  close  to  the  sides  of  the 
ship  when  not  in  use.  The  apparatus  in- 
tended to  perform  this  feat  is  in  the 
nature  of  a  pair  of  lazy  tongs  at  each 
end  of  a  section  of  shutter.  This  device, 
in  connection  with  a  suitable  arrange- 
ment of  cables  and  pulleys,  is  supposed 
to  raise  and  lower  the  shutters  as  well  as 
control  the  distance  between  them  and 
the  vessel. 


A    Metal    Basket. 


A  Machine   that  Remembers. 


An    Automatic    Fender. 


Recent  and  Improved  Devices 


Metal  Basket  Resembles  Wood 

A  metal  waste  basket,  finished  to  re- 
semble wood  so  perfectly  that  it  is  al- 
most impossible  to  detect  the  difference, 
is  being  manufactured  in  Syracuse,  N. 
Y.  No  screws  or  rivets  are  used  in  its 
construction.  The  bottom  can  be  pressed 
in,  the  top  rim  removed  and  the  sides 
collapsed,  so  that  the  basket  can  be 
shipped  in  a  flat  bundle.  The  baskets  are 
finished  in  mahogany,  oak,  and  olive. 


A  Machine  That  Remembers 

A  machine  which  will  remember  the 
date  and  hour  of  an  appointment  made 
several  weeks  previous  is  one  of  the 
latest  efficiency  devices  to  be  placed  on 
the  market.  A  roll  of  paper  strip  passes 
over  a  flat  surface  where  the  appointment 
is  indicated  and  a  punch  mark  made  in 
the  margin.  When  that  time  occurs  a 
gong  is  sounded  and  a  reference  to  the 
strip  will  give  the  information  as  to  what 
appointment  is  to  be  kept. 


A  Telescopic  Fender 

A  telescopic  fender  for  automobiles 
which  recently  won  third  place  at  the 
New  York  Invention  Show  is  shown  in 


Space  does  not  permit  these  interesting  devices  to 
be  described  at  greater  length.  However,  any  reader 
desiring  more  detailed  information  concerning  devices 
described  in  these  columns  can  secure  it  upon  request. 


one  of  the  drawings.  The  instant  a  body 
touches  the  bumper  a  curtain  drops  in 
front  so  that  it  is  impossible  for  the 
body  to  be  crushed  or  injured  by  the 
wheels.  This  device,  when  struck,  auto- 
matically shuts  off  the  magneto  so  that 
the  car  comes  to  a  standstill. 


Further  Details  Concerning  the  Phono- 
scope 

In  the  April  issue  of  THE  WORLD'S 
ADVANCE  there  appeared  a  short  article 
telling  of  the  newly  invented  "phono- 
scope"— an  instrument  for  rendering 
sounds  of  speech  and  music  recognizable 
to  the  eye.  Additional  details  have  re- 
cently been  secured  through  the  kind- 
ness of  Mr.  S.  B.  Banerjea  of  Calcutta, 
India. 

The  phonoscope  is  the  invention  of 
Dr.  Fournier  Dalbe,  professor  of  science 
at  the  Government  College,  Lahore 
(Punjab),  India.  It  consists  essentially 
of  a  sensitive  monometric  flame  of  acety- 
lene gas,  mounted  close  to  a  brass  disc 
in  which  are  bored  a  number  of  holes 
arranged  in  concentric  circles.  A  small 
electric  motor  rotates  the  disc  at  a  con- 
stant speed.  When  sounds  are  spoken 
or  sung  into  a  small  trumpet  attached 
to  the  instrument,  the  revolving  disc 
appears  to  break  up  into  a  number  of 
patterns  that  vary  instantaneously  with 
the  variation  of  the  sound,  however 
slight.  By  means  of  the  phonoscope, 
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Electric    Motor    for    Dentists. 


Go-Cart   with   Curbstone 
Wheels. 


A    Novel    Wrench. 


persons  who  are  totally  deaf  are  able  to 
observe  the  sounds  of  speech  and  music 
by  means  of  the  eye.  The  phonoscope 
may  be  considered  to  be  a  companion  in- 
strument to  the  optophone ;  the  latter 
enabling  blind  persons  to  read  by  means 
of  the  ear.  Dr.  Dalbe's  invention  is 
very  recent  and  it  is  said  that  only  his 
students  and  a  few  fortunate  outsiders 
have  been  permitted  to  see  it.  It  is  ex- 
pected that  he  will  shortly  exhibit  it  to 
the  public. 


Tiny  Motor  for  Dentists'  Use 

A  motor  which  is  said  to  be  the  small- 
est one  in  the  world  used  for  commercial 
purposes  is  employed  by  dentists  for 
drilling  operations  on  the  teeth.  A 
marked  advantage  of  this  little  motor, 
which  makes  it  peculiarly  valuable  to  the 
dentist,  is  its  unobtrusiveness,  in  decided 
contrast  to  the  usual  formidable  dental 
engine  which  frightens  the  nervous  pa- 
tient and  creates  the  fear  of  painful 
grinding  and  drilling.  The  weight  of 
the  motor  is  only  five  and  one-quarter 
ounces.  It  consumes  12  watts  and  runs 
at  a  normal  speed  of  1,500  revolutions 
per  minute. 


Curbstone  Wheels  on  Go-Cart. 

An  Ohio  inventor  has  devised  a  go- 
cart  with  small  wheels  in  the  rear  by 
means  of  which  it  may  be  pulled  up  over 
the  edge  of  curbstones  without  jarring 
the  child.  The  curbstone  wheels  are 
small,  supplemental  wheels  that  project 


back  of  the  carriage,  and  ordinarily  do 
not  extend  much  more  than  half  way  to 
the  ground,  but  which  assist  in  lowering 
or  raising  the  main  wheels  over  curb- 
stones and  steps.  The  go-cart  may  be 
folded  up  when  not  in  use,  so  as  to 
take  up  but  little  room. 


A  Novel  Wrench 

A  wrench  which  is  adapted  to  fit  hexa- 
gonal nuts  of  any  size  has  recently  been 
put  on  the  market.  Adjustment  is  made 
by  a  notch  in  the  handle,  into  which  fit 
the  links  of  a  chain.  The  chain  is 
wrapped  around  the  nut,  pipe  or  part  to 
be  gripped,  tightened  and  slipped  into 
the  notch.  A  pull  of  the  handle  in  the 
proper  direction  will  cause  the  jaw  to 
tighten  and  grip  the  object  in  a  vise- 
like  hold.  The  wrench  is  either  right  or 
left  handed. 


The  Specific  Gravity  Balance 

In  the  ordinary  specific  gravity  bal- 
ance the  substance  under  investigation  is 
weighed  in  water,  and  from  the  weight 
of  the  water  displaced  the  specific  grav- 
ity of  the  substance  is  calculated.  There 
has  been  devised  by  Professor  A.  F. 
Rogers  of  Stanford  University  a  balance 
which  does  away  with  the  necessity  of  a 
calculation.  The  specific  gravity  of  the 
substance  weighed  is  read  directly  from 
a  graduation  on  the  beam  of  the  balance. 
In  practice,  with  specimens  of  mineral 
weighing  only  two  or  three  grams,  the 
indications  have  been  found  accurate  to 
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A   Sanitary    Cuspidor. 


A    Box-Opening    Knife. 


Phonograph     of    New     Design 


about  two  units  in  the  second  decimal 
place. 


A  Sanitary  Cuspidor 

A  neatly  finished  brass  and  aluminum 
receiver,  intended  to  be  used  in  place  of 
the  unsightly  cuspidors  and  waste  bas- 
kets commonly  seen,  has  been  devised  for 
service  in  hotels,  depots  and  other  public 
buildings.  A  bowl  is  placed  at  the  top, 
while  chutes  open  at  the  sides  for  waste 
paper,  pealings  and  other  rubbish.  The 
bowl  is  fitted  with  a  brass  rim  which  con- 
tains a  perforated  pipe  connecting  with 
the  water  system,  so  that  the  bowl  is 
rinsed  continually. 


A  Box-Opening  Knife 

An  ingenious  knife  for  opening  paste- 
board boxes  and  sealed  cartons  without 
danger  of  cutting  ones  fingers  or  pro- 
jecting the  knife  into  the  contents  of  the 
box  has  been  invented  in  Connecticut. 
The  knife  is  a  short  blade  projecting 
centrally  from  an  angular  shoe,  the  sides 
of  which  are  placed  at  right  angles  to 
each  other  in  order  to  form  a  channel 
that  runs  smoothly  along  the  edge  of 
the  box  while  the  blade  slits  its  edge. 
The  blade  is  adjustable  in  order  to  regu- 
late the  depth  of  the  cut.  Different  sizes 
of  cutter  blades  are  contained  within  the 
handle. 


THE  WORLD'S  ADVANCE  is  your  maga- 
zine— edited  especially  to  meet  your  de- 
sires and  pet  hobbies.  Is  there  anything 
you  have  in  mind  which  would  improve 
it? 


Phonograph  Plays  Continuously 

A  phonograph  which  will  play  twelve 
different  records  in  succession  by  an  ar- 
rangement of  automatic  mechanism  has 
recently  been  put  on  the  market.  The 
records  are  of  the  cylindrical  type  and 
are  attached  to  twelve  arms  which  radi- 
ate from  a  central  shaft.  The  motor  is 
wound,  a  button  is  pressed  and  the  twelve 
records  play  automatically.  The  makers 
of  the  "Autophone,"  as  k  is  called,  claim 
a  minimum  of  sound  distortion — that  the 
resultant  music  faithfully  reproduces  the 
original. 


The  British  Radium  Safe 

Radium  being  incomparably  more 
costly  than  gold — its  price  being  quoted 
at  more  than  $3,000,000  an  ounce,  al- 
though no  one  is  prepared  to  furnish  so 
great  a  quantity  of  it — naturally  has  to 
be  carefully  guarded,  and  a  special  safe 
for  this  most  precious  of  metals  was 
some  time  ago  constructed  for  the  Brit- 
ish Radium  Corporation.  The  safe- 
maker  had  to  "face  his  defenses  both 
ways."  To  defy  burglars'  tools  he  had 
to  have  walls  of  steel,  and  to  keep  the 
radium  emanations  from  escaping  he  had 
to  construct  an  interior  cage  of  lead — 
lead  being  practically  the  only  metal  not 
penetrable  by  the  rays.  Another  diffi- 
culty to  be  overcome  was  the  construc- 
tion of  a  door  that  would  prevent  the 
loss  of  emanations  when  it  was  opened. 
Valves  are  fixed  in  the  door,  through 
which  tubes  of  mercury  can  be  passed 
for  the  collection  and  storage  of  the 
emanations. 
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A    Combination    Fire    Alarm. 


Wash    Boiler    Attachment. 


A    Low-Voltage    Vulcanizer. 


A  Combination  Fire  Alarm  Box          Demand  for  Alligator  Skins  and  Oil 


A  departure  from  the  ordinary  types 
of  fire  alarm  boxes  is  shown  in  one  of 
the  illustrations  on  this  page.  Breaking 
the  glass  in  its  cover  will  not  only  per- 
mit the  alarm  being  registered  at  some 
centrally  located  point,  but  upon  opening 
the  door  a  rope  and  harness  are  found 
which  are  to  be  used  in  escaping  from  the 
burning  building. 


Makes  Washing  Machine  of  Wash 
Boiler 

The  cumbersome  mechanism  of  the 
usual  rather  costly  washing  machine  is 
entirely  done  away  with  in  a  simple  de- 
vice which  may  be  attached  to  a  wash 
boiler.  It  consists  of  a  wedge-shaped 
metal  box,  flared  at  the  bottom  and 
punched  with  a  number  of  small  holes  at 
the  top.  Water  is  heated  in  the  bottom 
of  the  wedge,  so  that  the  steam  generated 
forces  twenty  streams  of  boiling  suds 
into  the  clothes,  thoroughly  cleansing 
them. 


A  Low- Voltage  Vulcanizer 

A  new  vulcanizer,  which  is  compact 
and  well  made,  will  operate  on  a  six- 
volt  storage  battery.  The  total  weight, 
including  the  carrying  case,  is  about  two 
pounds.  A  thermometer  is  attached  to 
the  base  in  which  the  heating  coil  is 
placed,  its  use  there  being  to  regulate 
the  heat,  which  under  ordinary  condi- 
tions should  be  maintained  at  275  de- 
grees. 


For  a  long  time  the  demand  for  alli- 
gator skins  has  been  so  great  that  the 
manufacture  of  serviceable  imitations 
has  attained  a  point  where  even  experts 
are  sometimes  deceived.  At  least  such 
is  claimed  to  be  the  case  in  Europe, 
where  "alligator"  skins  that  grew  on  the 
backs  of  sheep  are  passed  for  the  genu- 
ine article.  In  order  to  increase  the  sup- 
ply of  the  real  skins,  the  possibility  has 
been  considered  of  raising  alligators  in 
certain  of  the  French  possessions. 

Alligator  oil  or  grease  is  also  in  great 
demand,  especially  by  the  manufacturers 
of  articles  made  from  chamois  leather. 


Submerged  Firing 

The  Briinler  system  of  submerged 
firing  constitutes  a  remarkable  method 
of  producing  steam.  The  usual  method 
— that  is,  conveying  the  heat  to  the  water 
through  the  walls  of  the  boiler — is  waste- 
ful both  of  heat  and  of  material.  In  the 
Briinler  system,  a  high-pressure  gas  jet 
is  ignited  under  the  surface  of  the  water 
in  a  steam  generator  of  cast  steel,  and  a 
cast-iron  boiler  receives  the  liquid,  the 
steam,  and  the  gaseous  products  of  com- 
bustion. The  fuel  is  coal-tar  oil.  It  is 
said  that  a  firm  of  chemical  manufactur- 
ers in  Germany  has  used  a  Briinler 
boiler  with  great  success. 


If  you  enjoy  THE  WORLD'S  ADVANCE, 
tell  others ;  if  not,  tell  us.  Why  not  hand 
this  copy  to  a  friend  after  you  have  read 
it  through? 
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A  PORTABLE  PRINTING  CABINET 

By  Robert  C.  Schimmel 


Ordinarily  the  photographic  amateur 
has  little  available  working  space.  The 
basement  is  usually  very  damp  in  the 
summer  and  the  attic  very  cold  in  the 
winter.  A  portable  printing  and  devel- 
oping cabinet,  accordingly,  will  be  of  in- 
terest to  the  average  amateur. 

The  cost  of  building  a  cabinet  depends, 
of  course,  on  the  amount  of  material  that 
the  maker  has  on  hand.  A  list  is  given 


Two  7"  poplar  3l/2"  x  y2". 
Two  6"  lengths  *4"  lead  pipe. 
Two  snap  switches. 
Ten  feet  lamp  cord. 
One  plug. 
Two  small  corks. 

One  small  pet  cock  for  water  tank. 
Two  small  hinges  for  printing  cabinet  door. 
One   box    of    one  -  inch    brass   flat  -  headed 
screws. 

METAL  WORK. 

Two   18"  x  6"  galvanized   iron.      (Medium 
weight.) 


below  of  the  materials  that  will  be  re- 
quired. 

FOR  THE  FRAME. 

Six  2  ft.  poplar  9"  x  l/2" 
Four  18"  poplar  9"  x  y2". 

FOR  THE  DRAWERS. 

Two  8y2"  poplar  4l/2"  x  l/2". 
Four  16"  poplar  3^"  x  l/2". 
Two  16"  poplar  8"  x  Y2". 


Two  8"  x  6"  galvanized  iron.  (Medium 
weight.) 

Four  8"  x  2"  galvanized  iron.  (Medium 
weight.) 

Two  18"  x  2"  galvanized  iron.  (Medium 
weight.) 

One  8"  x  10"  printing  frame. 

Four  wall  sockets. 

Two  carrying  grips. 

The  material  for  the  printing  box  depends 
solely  on  what  sized  pictures  the  maker  wants 
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to  print.     The   dimensions  given  are   for  an 
eight  by  ten  printing  frame. 

PRINTING  BOX 

Two  8"  x  8"  x  Y2"  poplar. 
Two  8"  x  10"  x  l/2"  poplar. 
One  9"  x  n"  x  l/2"  poplar. 

FOR  JOINING  FRAME. 

Four  2"  x  18"  x  Y2"  poplar. 

The  first  part  of  the  cabinet  to  make 
is  the  frame.  The  completed  casing  will 
measure  24  x  18  x  18  inches.  Back 
boards  should  be  cut  to  cover  the  joints 
made  by  the  other  boards.  The  whole 
should  be  put  together  with  brass  screws, 
as  they  do  not  rust  when  the  wood  be- 
comes damp.  It  is  difficult  to  prevent 
the  wood  from  warping,  for  a  certain 
amount  of  the  water  in  the  different  steps 
in  developing  is  certain  to  be  splashed 
upon  it. 

The  box  for  the  printing  frame  should 
be  assembled  from  the  four  pieces  named 
for  the  purpose.  The  printing  frame 
itself  should  be  of  the  8  x  10  size.  Two 
small  blocks  of  wood  should  be  nailed  a 
short  distance  down  the  side  of  the  box 
in  order  to  hold  the  frame  in  place.  Two 
tungsten  lamps  will  be  necessary  to  print 
the  pictures,  and  a  small  4  c.p.  red  light 
should  be  installed  as  a  pilot  for  the 
operator  in  making  true  and  even  prints. 
The  arrangement  for  these  lights  is 
shown  in  the  diagram.  The  red  light 
may  be  connected  to  burn  continuously; 
the  white  lights  should  be  controlled  by 
a  switch. 

The  most  difficult  part  of  the  task  in 
building  the  cabinet  will  be  encountered 
when  the  metal  work  is  taken  up.  Unless 
the  builder  has  had  considerable  experi- 
ence along  those  lines,  it  is  best  to  give 
the  making  of  the  tanks  to  a  competent 
plumber.  The  water  tank  is  the  largest 
of  the  three  and  should  be  made  first. 
The  hypo  and  developing  tanks  should 
be  of  the  same  size.  A  quarter-inch  hole 
should  be  cut  in  one  of  the  corners  of 
each  of  .the  smaller  tanks  and  several 
feet  of  lead  pipe  soldered  to  them.  A 
stop  cock  should  be  soldered  over  a  hole 
cut  in  the  front  of  the  water  tank. 

Into  the  space  under  each  of  the 
smaller  tanks,  drawers  should  be  fitted. 
These  may  be  used  for  storing  paper  of 
various  grades,  negative  albums  and 
chemicals. 


In  wiring  the  cabinet,  a  wall  socket 
should  be  placed  above  the  developing 
tank  for  the  red  lamp.  This  socket 
should  be  provided  with  a  snap  switch. 

The  printing  box  should  be  placed  un- 
der a  hole  cut  in  the  top  of  the  cabinet 
and  the  cracks  puttied  to  prevent  light 
leakage. 

Carrying  handles  should  be  fastened 
at  each  end  of  the  cabinet  and  the  wood- 
work coated  inside  and  out  with  gloss 
enamel. 

Head  Band  for  Jewelers'  Glass 
A  head  band  to  obviate  the  uncom- 
fortable procedure  of  squinting  the  eye 
to  hold  a  jewelers'  glass  in  place  can 
be  made  from  a  length  of  watch  main- 


spring.    One  end  of  the  spring  should 
be  riveted.     When  the  glass  is  not  in 
use  it  can  be  pushed  up  out  of  the  way 
on  the  forehead. 
Contributed  by 

JAMES  MC!NTYRS. 


A  Home-Made  Jack 

A  home-made  jack 'which  may  be  used 
for  light  work  is  shown  in  one  of  the 
drawings  on  this  page.  It  consists  of  a 
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sound  2x4  scantling  about  5  ft.  long  to 
the  lower  end  of  which  a  10"  strip  is 
bolted.  A  ten  or  twelve-inch  length  of 
the  same  material  should  be  hinged  to 
the  upper  end  of  this  block  and  the  op- 
posite end  of  the  scantling  whittled  off 
to  form  a  handle. 
Contributed  by 

GLENN  G.  FOGLESONG. 


An  Aluminum  Moving  Picture  Screen 

A  brilliant,  aluminum  screen  for  mov- 
ing picture  houses  can  be  made  quite 
easily  and  the  results  will  be  practically 
as  satisfactory  as  if  a  high-priced  man- 
ufactured screen  were  used. 

If  the  screen  is  to  be  made  on  a  plas- 
ter wall,  a  coat  of  white  calcimine  should 
be  applied  and  allowed  to  dry  for  twenty- 
four  hours.  Upon  this,  one  coat  of  glue 
size  should  be  applied  and  allowed  to  dry 
from  five  to  eight  hours  until  it  becomes 
tacky — not  sticky,  but  still  not  quite  dry. 
Aluminum  powder  should  be  brushed 
rapidly  over  the  glue  surface  with  a  soft 
flannel  cloth.  Afterwards,  the  surface 
should  be  smoothed  over  with  silk  or  soft 
flannel. 

Contributed  by 

C.  W.  SM  ALLEY. 


To  Cut  Half  Circle  Across  Timber  Face 

A  semi-circle  can  be  cut  across  the 
face  of  timber  in  the  following  manner. 
A  line,  A  B,  which  will  be  the  center  of 


the  half  circle  desired,  should  be  drawn. 
This  line  should  be  cut  to  a  depth  of 
1/16"  with  a  fine  saw.  A  block,  H, 
should  be  placed  on  block  CD  and  the 
pieces  clamped  together.  The  hole 
should  be  started  with  an  expansion  bit 
at  A.  The  spur  will  follow  the  saw  cut. 
Contributed  by 

M.  D.  CROSS. 


A  Hard  Wood  Floor  Scraper 

A  scraper  for  hard  wood  floors  can  be 
made  by  fashioning  a  heavy  wooden 
handle  and  cutting  a  slot  into  its  lower 


-Wood p/n  to  f>o/d  Jrn/fa 


end  in  order  to  insert  a  blade  of  some 
sort.  The  blade  should  be  held  in  place 
by  a  wooden  pin.  A  sharpened  fragment 
of  an  old  saw  will  serve  for  the  scraping 
edge. 

Contributed  by 

L.  M.  NIXON. 


To  Tie  a  Cork  in  a  Bottle 

A  cork  may  be  held  securely  in  a  bot- 
tle if  a  knot  is  tied  about  it  and  the  neck 


of  the  bottle,  as  shown  in  the  accompany- 
ing drawing.    The  ends  of  the  string  or 
cord  should  be  drawn  up  and  tied  upon 
the  top  of  the  cork. 
Contributed  by 

GLENN  G.  FOGLESONG. 
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Insulating  a  Lead  through  a  Switch- 
board 

A  lead  through  a  switchboard  panel 
can  be  well  insulated  by  boring  a  hole  in 
the  switchboard  large  enough  to  accom- 
modate the  projections  of  porcelain 
clamp  tops  and  bolting  these  together 
by  means  of  a  threaded  brass  rod.  The 
threaded  ends  which  project  should  be 
of  sufficient  length  for  making  connec- 
tions to  the  bus  bars  or  wires. 

Contributed  by 

FRANK  HARAZIN. 


To  Make  and  Use  a  Center  in  the  Drill 
Press 

Castings  of  the  form  shown  in  the  ac- 
companying drawing  can  be  machined  in 
an  ordinary  drill  press  if  the  directions 
given  below  are  followed.  Each  end  of 
the  part  to  be  bored  should  be  center- 
punched  and  the  hole  drilled  from  one 
end  to  within  %  in.  of  the  other  end. 
The  holes  should  be  finished  by  placing 
the  casting  on  a  board,  running  the  drill 
through — the  drill  being  guided  by  the 
length  of  the  hole  already  drilled — so 
that  the  holes  come  straight  with  respect 
to  the  centre  punch  marks.  A  wrench 
can  be  used  to  hold  the  casting  while  the 
operation  of  drilling  is  performed. 

The  writer  used  a  sensitive  drill  press 
which  embodied  a  socket  on  a  slide  be- 
neath the  table  in  which  a  cup  center  or 
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"V"  center  was  held.  A  taper  was 
turned  to  fit  into  the  headstock  of  the 
lathe.  It  was  then  put  between  centers 
and  turned  so  as  to  fit  snugly  in  the  drill 
press  socket.  This  socket  had  parallel 
sides.  In  turning  the  taper  to  fit  the  drill 
press,  part  was  cut  away,  but  enough  was 
left  so  that  the  60°  angle  easily  turned, 
the  center  being  held  in  the  head-stock. 
Contributed  by 

CLARENCE  H.  ANDERSON. 


An  Electric  Alarm  Clock 

For  the  construction  of  an  electric 
alarm  clock  shown  in  the  accompanying 
drawings  the  following  material  will  be 
required : 


For  the  mechanism : 

Four  dry  cells,  one  door  bell,  one  one-point 
switch,  one  2^-volt  lamp,  20  ft.  soft  braided 
covered  wire,  one  rosette  push  button,  one 
miniature  socket,  one  binding  post,  one  alarm 
clock,  one  brass  strip,  and  two  bolts  to  fasten 
band  to  box  for  holding  clock  down. 

For  the  box : 

Two  pieces  6l/2  in.  x  8  in.  (for  the  top  and 
bottom)  ;  two  pieces  Jl/2  in.  x  3  in.  (for  the 
sides)  ;  two  pieces  5^-2  in.  x  3  in.  (for  the 
end  pieces). 

The  sections  of  which  the  box  is  made 
should  be  beveled  at  the  top  and  bottom. 
The  switch,  socket  and  binding  post 
should  be  fastened  upon  the  top  board, 
together  with  the  clock,  which  is  secured 
by  means  of  the  brass  strip  and  two 
screws  or  bolts.  A  short  length  of  wire 
should  be  passed  through  the  hole  in  the 
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binding  post  parallel  to  the  side  of  the 
box,  as  indicated  in  the  drawing.  A  wire 
should  be  soldered  to  the  alarm  winding 
key  of  a  sufficient  length  so  that  it  will 
rest  upon  the  wire  which  passes  through 
the  binding  post  when  the  alarm  goes  off. 
This  completes  the  circuit  and  causes  the 
electric  bell  on  the  back  of  the  clock  to 
ring  until  the  switch  is  turned  off. 

In  a  dark  room,  the  time  may  be  found 
by  pressing  the  button  of  the  rosette  and 
lighting  the  bulb,  which  illuminates  the 
dial. 


Contributed  by 


LOUIS  WOLDMAN. 


Finding  Centers  of  Boards 

The  center  of  a  board  of  uneven  width 
may  be  found  quite  easily  by  placing  the 
end  of  a  ruler  at  one  edge  and  swinging 
it  until  one  of  the  inch  marks  is  oppo- 
site the  other  edge.  This  number  should 


be  divided  in  half.    The  dividend,  when 
found  on  the  rule,  will  mark  the  center 
of  the  board  exactly. 
Contributed  by 

DELBURT  SAGE. 


Repairing  Rubber  Boots 

A  cracked  rubber  boot  can  be  re- 
paired much  in  the  same  manner  as  is 
followed  in  mending  inner  tubes.  The 
surface  about  the  crack  should  first  be 
sandpapered  and  cleaned  with  gasoline. 
A  section  of  inner  tube  vulcanizing  gum 
about  y2  inch  larger  than  the  hole  should 
be  cut  and  cleaned  with  gasoline  after 
the  cloth  covering  is  removed.  It  should 
be  held  in  place  over  the  hole  and  vul- 
canized in  the  usual  way. 

Contributed  by 

CLARENCE   O.    WHEELER. 


A  Handy  File 

Difficulty  to  an  exasperating  degree  is 
usually  encountered  when  an  attempt  is 
made  to  file  projecting  bolt  heads,  switch 
points  or  nail  points  with  an  ordinary 
file.  To  prevent  the  difficulty,  the  file 
should  be  softened  at  a  point  near  the 
handle  in  the  flame  of  a  torch,  and  bent 
to  form  a  sharp  right  angle. 

Contributed  by 

FRANK  HARAZIN. 


To  Remove  White  Spots  From  Varnish 

If  a  cloth  of  soft  texture  is  rubbed 
briskly  enough  over  a  milky  spot  on  var- 
nish the  heat  generated  by  the  friction 
will  heat  the  varnish  and  cause  the  spot 
to  vanish. 

Contributed  by 

A.  STANLEY  WIENOLD. 


Spark  Plug  Testing  Rest 

Instead  of  following  the  usual  incon- 
venient procedure  in  testing  motorcycle 
spark  plugs  of  holding  them  in  the  hand 
or  laying  them  on  the  frame,  a  small 
clamp,  with  a  projecting  flange  bored  to 
contain  the  spark  plug  screw,  may  be 
fastened  to  one  of  the  pipes  of  the  en- 
gine. 

Contributed  by 

A.  ANDERSON. 
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Shaft  Hanger  for  Pipe  Fittings 

A  good  pipe  hanger  can  be  made  from 
pipe  fittings.  The  pipe  through  which 
the  shaft  runs  should  be  babbitted  and 
reamed  to  size,  and  the  other  parts  fitted, 
as  shown  in  the  drawing.  Two  oil  holes 
should  be  bored  in  the  top  of  the  bearing 
pipe,  and,  if  desired,  an  oil  groove  cut  in 
the  babbitt  metal. 

Contributed  by 

R.  E.  NELSON. 


Combination  Center  Square 

A  center  square  for  locating  the  center 
of  round  stock  can  be  made  from  a  plate 
of  sheet  steel  cut  to  shape  shown  in  the 
drawing.  It  should  be  %"  thick,  and  cut 
to  form  a  perfect  right  angle.  Two  sta- 
tionary pins,  C  C,  should  be  cut  from  l/±" 
iron  rod  and  riveted  to  the  head  of  the 
square,  A.  The  ends  of  the  square,  H 
and  F,  are  used  for  center  gauging;  the 
end  D  is  used  as  a  miter.  The  square,  A, 
should  be  provided  with  three  holes  for 
drill  gauges,  one  of  them  six-sided  or 
hexoganal ;  another  square,  and  the  re- 
maining one  triangular.  Notches  should 
be  cut  in  the  side  of  the  square  for  thread 
tool  gauges. 

The  method  of  using  the  tool  in  mark- 
ing round  stock  is  as  follows:  Lines 
should  be  scratched  across  the  end  of 


the  stock  from  D  to  D,  then  from  E  to  E. 
The  intersection  of  these  lines  makes  the 
center  desired. 
Contributed  by 

ARTHUR  L.  KERBAUGH 


Chisel  for  Shingling 

A  shingle  chisel  can  be  made  from  the 
blade  of  a  steel  square  with  the  cutting 
end  drawn  out  ^  in.  and  a  slot  filed,  as 
shown  in  the  accompanying  sketch.  The 
handle  should  be  fashioned  from  ^  in. 
steel  stock  and  welded  to  the  blade  so 
that  an  offset  of  about  24  m-  results. 
The  cutting  end  should  be  tempered  hard 
enough  to  cut  off  nails. 

The  object  of  the  handle  offset  is  that 


it  may  be  raised  above  the  butts  of  the 
shingles,  so  that  the  chisel  may  be  driven 
out  easily,  and  if  the  hook  is  over  a  nail, 
it  will  pull  it  out. 

This  tool  will  not  split  the  old  shin- 
gles in  removing  them  and  it  will  extract 
all  of  the  old  nails  without  disturbing  the 
other  shingles. 

Contributed  by 

WM.  ALBIN. 


New  Idea  for  File  Handles 

Handles  for  small  files  and  chisels  can 
be  made  from  the  wooden  part  of  the 
ordinary  bundle  carrier.  After  the  wire 
is  removed  and  the  hole  plugged,  the 
tang  of  an  old  file  should  be  heated  red 
and  a  hole  burned  in  the  end  of  the 
handle  to  a  depth  not  quite  that  desired 
for  the  tang.  The  tang  should  then  be 
driven  in  tightly.  The  fact  that  the  hole 
has  been  previously  burnt  will  prevent 
the  handle  from  splitting.  Handles  for 
larger  files  can  be  made  by  the  same 
method  from  the  handles  of  old  pails  and 
tubs. 

Contributed  by 

CLARENCE  H.  ANDERSON. 
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Adjustable  Lamp  Bracket 


An  adjustable  lamp  bracket  which  will 
be  suitable  for  the  workshop  or  labora- 
tory can  be  made  by  bending  a  length 


of  */%  inch  brass  tubing,  such  as  is  com- 
monly used  in  electric  light  fixtures,  into 
the  shape  shown  in  Fig.  i,  attaching  a 
socket  to  one  end  and  passing  the  other 
end  through  a  bracket.  This  bracket, 
Fig.  2,  should  be  made  from  a  strip  of 
No.  10  or  12  gauge  sheet  brass,  4^/2  in. 
long  and  24  m-  wide,  bent  as  shown.  A 
7/1 6  in.  hole  should  be  drilled  through 
both  sides,  about  >^  in.  from  the  end, 
and  a  }4  in-  slot  cut  as  shown.  Two 
small  holes  should  be  drilled  in  the  shoul- 
ders for  mounting  purposes.  To  com- 
plete the  lamp,  the  wires  are  to  be  in- 
serted through  the  slot  and  the  brass 
tubing  placed  in  the  bracket. 

Contributed  by 

C.  P.  CLEARY. 


Metal  Bushing  for  Wooden  Pulleys 

When  it  is  desired  to  insert  a  metal 
bushing  into  a  wooden  pulley,  lever  or 
wheel,  for  the  purpose  of  rotating  it  on 
a  bolt,  a  pipe  nipple  with  an  inside  diam- 
eter equal  to  the  diameter  of  the  bolt  can 


be  used.    A  pipe  flange  screwed  on  each 
end  will  hold  the  nipple  rigidly  in  place. 

Contributed  by 

WM.  HALK. 


Spacer  for  Use  in  Drafting 

This  spacer  should  be  found  quicker 
and  more  accurate  for  laying  off  rack 
teeth,  bolt  threads  and  similar  measure- 
ments than  ordinary  dividers.  Its  use 
overcomes  the  trouble  frequently  ex- 
perienced in  spacing  equidistant  points 
along  a  line  with  dividers.  It  consists  of 
a  rectangular  frame,  A,  in  which  is  piv- 
oted the  groove  cylinder,  B.  A  beveled 
piece,  D,  is  fastened  to  the  lower  bar  of 
the  frame  by  means  of  set  screws,  E  and 
F.  In  the  spaces  between  these  two  bars 
a  number  of  cross-shaped  prick  needles 
are  inserted.  The  unpointed  ends  of 
these  needles  should  fit  with  surface  con- 
tacts within  grooves  on  the  cylinder.  The 
grooves  converge  from  their  widest  spac- 
ing toward  a  common  apex.  Hence  they 
are  equidistant  along  all  elements  of  the 
cylinder.  By  turning  a  thumb  screw,  G, 
the  cylinder  in  revolving  slides  the  prick 
points  nearer  or  farther  apart  according 


to  the  direction  of  the  motion,  right  or 
left.  An  index  plate,  H,  on  the  end  of 
the  cylinder,  gives  the  spacing  per  inch. 
The  smallest  spacing  to  which  the 
needles  may  be  set  is  limited  by  the  width 
of  grooves  and  interspaces.  Allowing  a 
width  of  1/64  in.  for  each  groove  and 
another  1/64  in.  for  each  interspace,  a 
spacing  of  1/32  in.  is  obtainable. 

No  difficulty  is  encountered  in  obtain- 
ing larger  spacing  than  those  indicated 
on  the  dial,  as  the  needles  may  be  set 
to  the  multiple  of  any  desired  spacing, 
then,  by  skipping  the  necessary  number 
of  intermediate  points,  the  required  spac- 
ing is  arrived  at.  The  application  of  this 
procedure  reversed  will  give  smaller 
spacings  than  are  possible  on  the  cyl- 
inder. In  this  case  the  needles  are  set 
to  ]/2  of  the  required  points  per  inch; 
then,  by  two  applications  of  the  needles 
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to  the  line,  the  second  being  half  the 
spacing  of  adjacent  needles  in  advance  of 
the  first  application,  a  very  exact  result 
is  obtained. 
Contributed  by 

DANIEL  MOLONY. 


To  Drain  a  Boat — Bore  a  Hole  in  the 
Bottom! 

During  a  race  on  the  Allegheny  re- 
cently one  of  the  motor  boats,  a  light 
racer,  was  found  to  have  sprung  a  se- 
rious leak.  It  was  not  equipped  with 
draining  equipment  or  a  power  pump  of 
any  kind.  The  hand  pump  was  insuf- 
ficient. The  engineer  hurriedly  bored  a 
hole  slanting  astern  in  the  bottom  of  the 
boat.  No  sooner  was  the  bit  drawn  from 
the  hole  than  the  suction  of  the  water 
rushing  by  beneath  completely  drained 
the  boat.  Then  a  wooden  plug  was  in- 
serted. During  the  remainder  of  the  race 
this  plug  was  removed  at  intervals  and 
the  boat  was  drained  effectually  each 
time. 

Contributed  by 

JOSEPH  J.  STEEDLE. 


Wire  Cutters  to  Remove  Insulation 

If  a  small  hole  is  filed  in  the  cutting 
edges  of  pliers,  the  insulation  of  wires 
can  be  easily  cut  without  injuring  the 
wire. 

Contributed  by  L.  L. 


Hatpin  Protector 

A  protector  for  hatpin  points  can  be 
made  from  a  tapering  tube,  sealed  at  the 
thick  end  and  fitted  with  a  light  spiral 
spring  running  the  entire  length  and 
forcing  a  ball  bearing  over  the  small 
opening.  When  the  hatpin  is  inserted, 
the  spring  forcing  against  the  ball  will 
exert  sufficient  pressure  against  the  shaft 
of  the  pin  so  that  it  can  only  be  with- 
drawn with  difficulty. 

Contributed  by 

JAMES  MC!NTYRE. 


To  Purify  Mercury 

When  mercury  is  used  for  experiment- 
al purposes  it  frequently  becomes  con- 
taminated with  other  metals.  For  most 
purposes  it  is  of  the  greatest  importance 
that  these  impurities  be  removed.  A 
simple  plan  for  accomplishing  this  is  to 
allow  the  mercury  to  pass  through  dilute 
nitric  acid  in  a  fine  stream.  The  ap- 
paratus described  here  can  be  made  quite 
easily  and  may  be  used  any  number  of 
times.  It  may  be  made  in  a  suitable  size 
for  the  work  required. 

The  accompanying  drawing  shows  the 
various  parts  attached  to  a  baseboard. 
Glass  tube  A  is  held  in  a  vertical  position 
by  a  brass  saddle  B.  This  tube  should 
have  a  capacity  several  times  greater 
than  the  volume  of  the  mercury  to  be 
handled.  The  upper  end  should  be  closed 
by  a  removable  cork  C,  to  exclude  dust 
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when  not  in  use.  A  wooden  bracket  D 
should  be  attached  to  the  baseboard 
above  the  tube  for  the  purpose  of  sup- 
porting a  glass  funnel.  The  end  of  the 
stem  of  this  funnel  should  be  cut  off 
square  and  held  in  the  flame  of  a  bunsen 
burner  until  the  aperture  is  very  small. 
The  lower  end  of  tube  A  should  then 
be  closed  with  an  india  rubber  cork  F 
very  securely  held  in  place.  A  glass 
tap  fitted  with  a  valve  at  its  lower  end 
should  pass  through  the  cork. 

When  this  apparatus  is  to  be  used  the 
cork  C  should  be  removed  and  the  mer- 
cury to  be  purified  poured  into  the  tube. 
The  tube  should  be  filled  to  within  an 
inch  or  two  of  the  top  with  dilute  nitric 
acid.  Twenty  or  twenty-five  per  cent, 
acid  is  desirable.  The  mercury  should 
be  drawn  from  the  tube  by  means  of  the 
tap  G  and  poured  into  the  funnel.  From 
here  it  will  flow  in  a  fine  stream  through 
the  acid  and  be  thoroughly  purged  of  all 
impurities.  When  the  mercury  has  set- 
tled in  the  bottom  of  the  tube  it  may  be 
drawn  off  into  a  beaker  from  the  tap. 
This  cleansing  process  should  be  re- 
peated several  times  in  order  that  the  acid 
may  take  full  effect.  Afterwards  the 
mercury  should  be  freed  from  the  acid 
by  washing  with  clear  water.  It  may 
be  dried  by  heating  to  a  temperature  of 
212  degrees  F. — the  boiling  point  of 
water — in  a  non-metallic  vessel. 

Contributed  by         H.  JOHN  GRAY. 


Another  Furniture  Polish 

A  few  grains  of  butter  of  antimony 
added  to  a  bottle  of  ordinary  sewing  ma- 
chine oil  makes  an  excellent  brightener 
for  old  furniture  or  scarred  varnished 
surfaces.  It  is  easily  made  and  one  bot- 
tle will  cover  a  great  deal  of  surface. 
Apply  sparingly  and  rub  to  a  polish  with 
a  soft  rag. 

Contributed  by 

LOREN  THOREAU  WARD. 


Fire  Alarm  for  the  Incubator 

Incubators  nowadays  are  built  in  a 
way  that  usually  banishes  the  fire  hazard. 
However,  some  danger  of  fire  is  always 
present  in  a  gas  or  oil  heated  incubator. 
A  suitable  design  for  a  fire  alarm  which 
will  serve  to  call  the  owner  should  an  in- 
cubator catch  fire,  is  described  in  the 
following : 

Fasten  a  long-bladed  knife  switch  to 
the  top  of  the  incubator.  The  pivot  of 
the  switch  should  be  adjusted  until  the 
blade  works  very  easily.  A  light  cord 
should  be  strung  a  few  inches  above  the 
incubator  and  fastened  to  the  wall  by 
means  of  a  screw-eye.  The  other  end 
of  the  cord  terminates  at  the  handle  of 
the  switch.  If  the  incubator  should  burn, 
the  flames  will  ignite  the  string,  the 
weight  on  the  switch  handle  will  cause 
the  circuit  to  be  closed,  and  the  bell, 
which  could  be  located  in  any  part  of  the 
house,  will  ring  the  warning. 

Contributed  by  F.  E.  POISTER. 


Bat- 
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Portable  Tool  Box  for  the  Workshop 

A  portable  work  box  for  the  shop 
can  be  made  in  the  following  manner. 
A  board  about  ten  inches  wide  should 
be  dressed  and  a  handle  fastened  ex- 
actly in  the  center.  Sloping  metal  sides 
should  be  nailed  to  the  edges  of  the  board 
and  soldered  or  welded  along  the  seams. 
Small  legs  can  be  added,  if  desired,  to 
support  the  box. 

Contributed  by 

J.  N.  BAGLEY. 

Hints  for  Erecting-  Fence  Netting 

When  netting  is  unrolled  it  works  into 
a  circle  for  the  reason  that  the 
wires  passing  through  the  inner 
edge  are  strained  tighter  than 
those  passing  through  the  outer 
edge.  The  result  is  that  when 
the  netting  is  straightened  the 
upper  edge  is  tight,  while  the 
lower  edge  is  loose  and  bulging. 
This  seemingly  undesirable  feat- 
ure may  be  taken  advantage  of 
by  putting  up  the  netting  with 
the  loose  edge  along  the  ground, 
so  that  it  will  conform  with  the 
irregularities  of  the  surface. 

In  some  soils  the  netting  rots 
rapidly.  This  can  be  overcome 
by  tarring  the  bottom  edge. 
Coal  tar  should  be  placed  in  a 
tub  or  similar  vessel  to  a  depth 
of  seven  or  eight  inches.  The 


roll  should  be  placed  in  this 
liquid,  bottom  down,  for  several 
minutes  and  then  raised  by  a 
block  and  tackle  and  allowed  to 
drain. 

Staples  mean  the  destruction 
of  netting  when  stock  push 
against  it.  At  the  straining 
post  a  wire  should  be  passed  in 
and  out  through  the  mesh  and 
fastened  to  the  post  with  nails. 

The  old  method  of'  unrolling 
a  coil  of  netting  was  to  draw  it 
out  over  the  ground.     An  im- 
provement can  be  made  by  pass- 
ing a   bar  through   the   roll,   a 
man    grasping    each     end     and 
carrying    the    coil,    which    pays 
out  freely. 
Contributed  by 
LEONARD  KEENE  HIRSHBERG. 


Hand  Magnet  Picks  Up  Tacks 

A  hand  magnet  for  picking  up  tacks 
and  filings  can  be  made  from  a  steel  spike 
and  a  bobbin  of  coarse  magnet  wire  held 
in  place  at  the  head  by  insulating  tape. 
One  or  two  dry  cells  will  provide  the 
necessary  current. 

If  the  reader  possesses  a  fair  amount 
of  ingenuity,  he  may  arrange  some  sort 
of  switch  in  the  magnet  circuit  so  that 
the  hand  will  automatically  turn  on  the 
current.  This  will  save  the  battery. 

Contributed  by  L.  L. 
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Stops  Hum  of  Telephone  Wires 

The  unpleasant  humming  of  telephone 
wires  can  be  prevented  by  inserting  a 
porcelain  knob,  A,  in  the  circuit  and 


of  accident  through  the  wheels  slipping 
off  the  bar. 
Contributed  by 

JOSEPH  K.  LONG. 


bridging   the   short   length   of   wire,    C, 
around  it.    The  splices,  B  and  D,  should 
be  carefully  made  and  soldered. 
Contributed  by 

B.  SCHUMM. 


Drawing  Circles  with  a  Ruler 

A  small  pocket  rule  may  be  used  as  a 
compass  with  the  aid  of  a  pencil  and  an 
ordinary  pin.  A  small  hole  should  be 
drilled  near  the  end  of  the  ruler  just 
large  enough  to  admit  the  pin.  Holes  as 
large  as  the  point  of  a  lead  pencil  should 
be  drilled  through  the  rule  at  various 
markings.  By  placing  the  pin  in  the  first 


To  Lift  Driving  Wheels 

A  device  to  lift  heavy  driving  wheels 
in  pairs  from  one  part  of  the  shop  to 
another  is  illustrated  herewith.  The 
cross  bar  of  the  dimensions  shown  is 
far  superior  to  the  older  method  of  us- 
ing chains  alone,  as  it  relieves  the  shaft 
of  all  bending  strain  and  the  turned  up 
ends  of  the  bar  eliminate  all  possibility 


hole,  the  pencil  point  in  one  of  the  others 
and  swinging  the  rule,  a  circle  may  be 
drawn. 

Contributed  by 

HAMILTON  A.  HOOPER. 
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SOME    SIMPLE    MICROPHONES 

By  Kenneth  Kirkwood 


Microphones  play  a  most  important 
part  in  modern  telephony,  and  for  this 
reason  the  amateur  should  know  some- 
thing about  them. 

Probably  the  simplest  form  of  micro- 
phone consists  of  two  bright  wire  nails 
across  which  a  fine  wire  or  another  nail 
is  laid.  The  next  simplest  type  is  one 
which  is  known  as  the  Hughes  micro- 
phone. It  makes  use  of  a  slender  car- 
bon rod  fitted 
loosely  between 
two  carbon  sockets 
on  a  suitable  stand, 
as  is  shown  in  Fig. 
2.  The  carbon  rod 
should  have  point- 
ed ends  which  fit 
into  small  holes 
drilled  into  each  of 
the  supports.  The 
wires  should  be 
connected  to  the 
two  end  carbons. 
This  is  a  more  sen- 
sitive instrument 
than  the  first 

Following  these 
types,  which  were 
developed  early  in  the  career  of 'telephony, 
came  a  number  of  improvements  which 
embodied  the  same  general  principle  but 
greatly  increased  the  efficiency.  The 
Crossley  is  one  of  a  group  of  micro- 
phones which  utilize  carbon  rods,  as  in 
the  Hughes,  but  employ  a  number  of  rods 
and  sockets  in  each  instrument.  This  is 
illustrated  in  Fig.  3.  The  Crossley  mi- 
crophone can  be  made  extremely  sensi- 
tive. On  account  of  the  flat  surface,  this 
instrument  can  be  placed  on  the  under 
side  of  a  table  in  any  desired  position. 
The  series  of  rods  may  be  mounted  on 
the  back  of  a  picture  hanging  on  the 
wall,  and  used  as  a  dictograph  for  se- 
cretly listening  to  conversations.  A  thin 
box — a  cigar  box,  for  example — may  be 
fitted  with  this  microphone  by  placing  the 
carbons  on  the  back  of  a  large,  thin  dia- 
phragm which  serves  as  the  lid  of  the 
box.  The  diaphragm  should  be  made  of 


some  light  insulating  material,  such  as 
wood  veneer  or  hard  rubber  sheet.  The 
box  may  be  hung  up  over  the  desk  or 
work  table  of  the  experimenter,  who  can 
thus  talk  directly  toward  the  wall  in  front 
of  him  in  order  to  telephone. 

Following  the  Crossley  type  of  mi- 
crophone came  the  Hunnings,  the  first 
of  the  modern  forms  of  telephone  trans- 
mitters. In  this  instrument,  the  words 
are  spoken  into  a 
funnel  -  shaped 
mouthpiece  leading 
to  a  thin  metal 
diaphragm  which 
imparts  the  sound 
vibrations  to  a  col- 
lection of  carbon 
balls,  granules  or 
powder.  A  trans- 
mitter of  this  type 
is  shown  in  Fig.  4. 
A  number  of  im- 
provements have 
been  added  to  this 
type  of  micro- 
phone from  time  to 
time,  but  the  gen- 
eral  construction 

remains  the  same.  This  is  the  type 
most  commonly  used  at  the  present  time. 
A  very  sensitive  type  of  microphone  is 
described  in  the  February,  1915,  issue  of 
this  magazine. 


fiy.3 


To  Hold  Long  Board  in  Vise 

A  long  board  may  be  held  securely  in 
a  vise  if  a  hole  is  bored  some  distance 
away  in  the  side  of  the  bench  and  a 
wooden  peg,  or  pin,  inserted  in  it.  One 
end  of  the  board  should  be  clamped  in 
the  vise  and  the  other  end  allowed  to  rest 
on  the  peg. 

Contributed  by 

DONALD  OLSON,  JR. 


Have  you  any  original  ideas  for  this 
department  ?  Why  not  send  them  in  and 
be  paid  at  space  rates? 
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Flat  iron. 


f  la  f  iron 


Shoulder  Cutter  for  Wires  or  Rods 

It  is  sometimes  necessary  to  cut  a 
shoulder  on  a  rod  or  a  length  of  wire. 
A  simple  tool  for  performing  this  opera- 
tion rapidly  can  be  made  by  grinding  cut- 
ting edges  on  the  ends  of  two  pieces  of  a 
flat  file  and  lining  them  up  between  strips 
of  flat  iron.  They  should  be  wedged 
tightly,  as  shown.  It  is  obvious  that  the 
cutters  are  readily  adjustable  for  large 
or  small  shoulders.  The  rod  may  be 
held  in  a  chuck  and  should  be  pointed 
before  feeding  into  the  cutter.  If  the 
rod  cannot  be  held  rigidly,  a  block  of 
steel  with  a  V  cut  into  its  end,  fastened 
to  one  of  the  liners,  will  simplify  the 
work. 

Contributed  by 

WM.  HALK. 


Battery  Emergency  Lamps  Controlled 
Automatically 

In  small  power  plants  the  possibility  of 
accidents  to  the  generating  machinery  is 
always  present.  To  forestall  the  confu- 
sion occasioned  by  the  darkness  which 
results,  an  automatically  controlled  bat- 
tery lighting  system  should  be  provided. 


fuse 


An  ingenious  arrangement  for  accom- 
plishing this  is  illustrated  in  the  draw- 
ing. Two  giant  magnets  are  fastened  to 
a  base  and  energized  by  current  from  the 
power  house  generator  flowing  through  a 
1 6  c.p.  lamp.  When  the  flow  of  current 
stops  for  any  reason  the  armature  is  re- 
leased, making  contact  immediately  with 
a  metal  pillar  directly  behind  it.  The 
armature  and  pillar  complete  the  battery 
circuit,  and  the  emergency  lamps  are  in- 
stantly lighted. 
Contributed  by 

DAVID  SCHELL. 


A  "Wrestling  Cheese" 

An  amusing  experiment  can  be  per- 
formed   with    a    large    and    thick    disc 


shaped  like  an  ordinary  cheese  and  col- 
ored— to  carry  out  the  illusion — to  re- 
semble one.  If  the  instructions  which 
follow  are  observed  carefully  the  "wrest- 
ling cheese"  which  results  will  prove  to 
be  a  veritable  miracle  of  strength.  Spec- 
tators can  be  invited  to  roll  the  cheese 
over  upon  its  face,  and  a  strong  man 
can  push  with  all  his  might,  but  the 
cheese  will  persistently  remain  on  edge. 

The  outer  casing  of  the  "wrestling 
cheese"  should  be  constructed  of  two 
hollow  cups,  30  in.  in  diameter,  which 
screw  together.  In  the  center  should  be 
placed  two  metal  "horses,"  one  on  each 
side,  which  support  an  ordinary  24-in. 
bicycle  rim  with  a  hub  and  ball  bearings. 
Into  the  space  usually  occupied  by  the 
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tire  a  solid  lead  pipe  should  be  wound 
and  turned  so  that  the  wheel  runs  true. 
The  wheel  is  made  to  run  at  a  high 
speed  by  bringing  the  surface  of  a  fibre 
pulley  attached  to  an  electric  motor  in 
contact  with  the  lead  pipe.  This  should 
be  done  with  the  top  of  the  "cheese"  re- 
moved and  the  wheel  in  an  upright  posi- 
tion. The  tops  should  be  replaced  and 
the  cheese  wheeled  out  onto  the  stage. 


The  fun  follows  when  persons  called 
from  the  audience  attempt  to  turn  the 
cheese  face  down. 

The  action  of  the  wrestling  cheese  is, 
of  course,  gyroscopic.  The  wheel  will 
revolve  for  more  than  thirty  minutes  if 
the  bearings  have  previously  been  well 
oiled. 

Contributed  by 

JAMES  MC!NTYRE. 


A  SIMPLE  FINDER  FOR  MAPS 

By  R.  N.  Van  Buskirk 


Most  commercial  maps  have  their  top 
and  bottom  borders  divided  into  several 
parts,  the  divisions  having  consecutive 
numbers  and  the  side  borders  being  like- 
wise divided  but  having  consecutive  let- 
ters by  means  of  which  desired  locations 
are  found.  But  the  trouble 
with  these  maps  is  that  three 
hands  are  required,  two  for 
the  border  indices  and  an- 
other to  hold  at  the  inter- 
section of  the  imaginary 
lines  while  the  exact  location 
of  the  city,  street,  building 
or  company  is  being  found. 

With  the  attachments 
shown  in  Fig.  I  only  one 
hand  is  necessary  to  locate 
a  desired  spot,  and,  further- 
more, one  is  not  required  to 
continue  to  hold  a  finger  on 
the  map  to  keep  the  place 
while  talking  or  making 
notes. 

If  the  map  is  printed  on 
paper  it  should  be  pasted  on 
a  fairly  heavy  bristol  board, 
e,  and  the  metal  eyelets,  a, 
b,  c  and  d  placed  near  the 
corners,  as  shown.  Silk- 
woven  fish-line  should  be  at- 
tached to  the  line  f,  as  shown 
in  Fig.  3,  using  a  strong  rub- 
ber band,  /,  to  keep  it  taut, 
and  to  this  the  horizontal 
finder  line,  f,  should  be  at- 


tached by  knotting  it  securely  to  /;  the 
line,  g,  and  vertical  finder  line,  g'  are 
similar,  but  threaded  through  the  eyelets 
differently.  While  the  two  lines,  /  and  g, 
pass  through  the  same  eyelets,  the  action 
of  each  is  independent  of  the  other.  Figs. 


Fig.  4 
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3  and  4  represent  the  back  of  the  map, 
and  the  two  views  are  presented  merely 
for  the  purpose  of  showing  clearly  just 
how  each  line  runs.  The  wood  strips,  h, 
should  be  either  glued  or  tacked  to  the 
bristol  board  before  attaching  to  the  wall, 
and  need  be  only  of  sufficient  thickness 
to  permit  the  lines  to  pass  freely  on  the 
back. 

With  this  arrangement  both  right  and 
left-hand  lines  will  travel  up  and  down 


in  a  uniform  parallel  movement ;  the  top 
and  bottom  lines  will  also  both  travel 
horizontally  together.  One  hand  may  be 
used  by  grasping  either  top  or  bottom 
line  at  any  point  and  shifting  the  line 
until  the  vertical  finder  line  is  at  the 
figure  desired ;  then,  by  grasping  either 
the  right  or  left-hand  line  and  placing 
the  other  finder  line  at  the  proper  letter, 
the  desired  location  can  be  quickly  found 
at,  or  near,  the  intersection,  i. 


Square  for  Pitting  Doors 

A  square  for  fitting  heavy  doors  can 
be  made  as  follows: 

A  six-foot  length  of  soft  wood,  i^" 


fiaf 


x  3^4",  should  be  sawed  with  a  slot  in 
one  end  7/16"  wide  and  3"  long,  to  re- 
ceive the  tongue.  This  is  shown  in  Fig. 
2.  On  the  edge  of  each  end,  which  will 
form  the  back  of  the  square,  a  4"  length 
of  wood,  y&"  x  i1/*",  should  be  nailed  and 
allowed  to  project  3/16"  over  each  side 
of  the  body.  When  the  square  is  placed 
on  the  door  these  strips  touch  the  edge 
of  the  door  and  hold  the  square  in  place. 
The  tongue  of  the  square  should  be  2, 
ft.  6"  in  length  of  7/16"  x  3"  material, 
cut  out  along  the  top  edge  for  clearance 
over  any  uneven  portion  of  the  head 
jamb.  The  tongue  should  be  hinged  into 
the  slot  cut  in  the  body  of  the  square 
with  a  3/16"  x  i%"  stove  bolt,  the  nut  of 
which  is  set  in  flush  with  the  surface  of 
the  wood.  A  small  adjusting  rod  should 
be  made  12"  in  length  from  old  motor- 
cycle spokes.  The  turnbuckle  can  be 
made  from  small  lengths  of  tubing. 


This  tongue  is  large  enough  for  squar- 
ing doors  from  2  ft.  6"  to  3  ft.  2"  wide. 
A  shorter  tongue  can  be  used  with  the 
same  square  for  smaller  doors. 

Contributed  by 

BERT  FISH. 


A  Use  for  Empty  Fuses 

Burned-out  cartridge  fuses  can  be 
used  for  carrying  small  taps,  drills, 
punches,  screwdriver  bits,  etc.  The  cap 
should  be  removed  from  one  end  and  the 
asbestos  filing  taken  out. 

Contributed  by 

J.  SPRINGER. 


Nail  Removes  Bottle  Caps 

The  cap  of  a  bottle  can  be  removed  by 
the  head  of  a  nail  which  is  driven  into 


Ice  bot 


-Nail 


the  wall  at  an  angle  of  about  45°. 
Contributed  by 

E.  J.  LONGLEY. 


THE    WORLD'S   ADVANCE 


807 


Cloth  Cutter  Made  from  Fork 

A  cloth  or  paper  cutter  can  be  made 
from  a  fork  if  the  tines  are  hammered 
flat,  two  of  them  cut  off  and  the  edge  of 
the  remaining  one  sharpened. 

Contributed  by 

F.  MAURER. 


To  Keep  Fire  in  Range  Over  Night 

Fires  have  an  unpleasant  habit  of 
going  out  very  easily  in  extreme  cold 
weather.  Many  northern  people  burn  a 
cheap  grade  of  soft  coal  and  allow  the 
kitchen  fire  to  go  out  at  night.  This,  of 
course,  necessitates  rekindling  the  next 
morning. 

A  very  good  plan  is  to  "bank"  the 
fire,  which  is  accomplished  in 
the  following  manner:  Shake 
out  the  ashes  well,  and  let  the 
fire  burn  down  to  a  hot  bed 
of  coals  spread  evenly  over  the 
grate.  Put  in  fresh  coal  until 
the  fire-box  is  almost  full.  The 
drafts  should  be  opened  until 
the  bottom  layer  of  the  fresh 
coal  has  become  ignited,  after 
which  the  fire  should  be 
smothered  with  a  thick  layer  of 
ashes  so  that  they  cover  every 
portion  of  the  fresh  coal.  The 
draft  openings  and  the  pipe 
damper  should  then  be  closed. 

If  the  draft  is  properly 
checked,  there  will  be  enough 
ignited  coke  in  the  stove  next 
morning  for  preparing  break- 
fast. 

Some  difficulty  will  be  ex- 
perienced in  damping  the  draft 


sufficiently  to  prevent  the  coal 
from  burning  if  the  stove  is  an 
old  one.  In  this  case,  one  of  the 
rear  lids  should  be  removed  and 
the  cold  air  allowed  to  rush  in 
at  this  point  instead  of  through 
the  fire-box.  After  a  few  trials, 
the  proper  adjustment  of  the 
draft  can  be  found. 

When  the  fire  is  started  in  the 
morning  the  grate  should  be 
shaken  thoroughly  to  allow  the 
dead  ashes  to  sift  through.  The 
fire  will  at  once  begin  to  burn 
brightly  and  more  fuel  can  then 


be  added  when  found  necessary. 
Contributed  by 

FRANK  L.  WHITAKER. 


An  Ingenious  Tray  for  Leftovers 

Instead  of  scattering  small  bolts,  wood 
screws,  rivets  and  similar  articles  about 
the  top  of  the  work  bench  or  putting 
them  in  cans  or  boxes,  piece  by  piece, 
a  tray  with  a  hole  cut  at  one  corner  can 
be  used,  and  it  will  be  found  to  be  a 
great  time  saver.  When  the  tray  is  full, 
its  contents  can  be  poured  into  a  can  or 
box. 

Contributed  by 

JOHN  HOECK. 
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To  Increase  the  Efficiency  of  a  Bunsen 
Burner 

The  efficiency  of  a  bunsen  burner  can 
be  doubled  if  the  air  vent  is  closed  and 
eight  or  ten 
small  holes 
are  drilled  at 
the  top. 
When  this  is 
done  the 
burner  acts  as 
a  blow  torch 
and  its  use- 
fulness for 
soldering  i  s 
greatly  in- 
creased, as  it 


may  be  tilted  at  any  angle. 
Contributed  by 

F.  B.  FALKNOR. 


To  Protect  Floor  Under  Baseboards 

A  strip  of  cardboard  placed  directly 
under  a  baseboard  will  adequately  pro- 
tect the  floor  while  painting,  staining, 
etc.,  is  being  done.  The  cardboard  will 
absorb  all  stray  drops  of  paint  or  stain. 

Contributed  by 

VICTOR  C.   CASPER. 


A  Portable  Oxygen  Generator 

For  generating  small  amounts  of  oxy- 
gen for  use  in  experiments  in  chemistry 
the  apparatus 


shown  in  one  of 
the  illustrations 
on  this  page  will 
be  found  very 
useful.  A  frag- 
ment of  sodium 
peroxide  should 
be  dropped  into 
a  small  test  tube, 
and  a  two-holed 
rubber  cork  plug- 
ged tightly  into 
the  mouth  of  the 
tube.  A  pipette, 
C,  containing  water,  should  be  forced  into 
one  of  the  holes  and  an  L-shaped  glass 
tube  inserted  into  the  other.  When  the 
pipette  bulb  is  squeezed  water  drops  upon 


the  sodium  peroxide  and  oxygen  is  in- 
stantly liberated. 
Contributed  by 

FRANCIS  PALMER. 


A  Counter  for  Photographic  Prints 

When  several,  prints  are  to  be  made 
from  one  negative  the  photographer  very 
often  misses  count;  he  finds  it  difficult 
to  remember  just  how  many  prints  he 
has  made  and  how  many  are  yet  unfin- 
ished. A  print  counter,  or  recorder,  of 


some  sort  will  save  him  time  and  money 
— in  the  form  of  wasted  paper.  Prob- 
ably the  simplest  arrangement  by  means 
of  which  this  waste  can  be  done  away 
with  is  a  counter  of  some  sort  fastened 
on  the  back  of  the  printing  frame.  A 
good  plan  is  to  mount  the  face  and  hands 
of  an  old  watch  on  the  wooden  back. 
The  minute  hand  may  be  used  to  keep 
track  of  the  single  prints  made,  and  the 
hour  hand  will  denote  the  dozens. 
Contributed  by 

KARL  WEGNER. 


If  you  enjoy  THE  WORLD'S  ADVANCE, 
please  tell  others;  if  not,  tell  us. 
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Hand  Vise  from  Clothespin 

A  small  jeweler's  hand  vise  can  be 
made  from  a 
clothespin  by 
cutting  o  ff 
one-half  inch 
from  the 
ends,  boring 
a  hole  at  right 
angles  to  the 
slot  and  fit- 
ting it  with  a 
small  clamp 
screw  pro- 
vided with  a 
winged  nut. 


Contributed  by 


JOHN  SCHMELZEIS. 


Casting  Small  Metal  Farts 

Occasionally  it  is  desired  to  reproduce 
quickly  some  small  metal  object  such  as  a 
medallion  or  scarfpin.  The  method  de- 
scribed here  for  this  purpose  involves 
very  little  labor  and  produces  exceed- 
ingly sharp  castings. 

A  piece  of  cuttlebone  of  the  quality 
known  as  No.  I  should  be  obtained  at 
a  drug  store.  It  should  be  divided  with 
a  sharp  knife  into  two  or  more  pieces 
according  to  the  size  of  the  object  to  be 
cast.  Both  surfaces  should  be  filed  flat 
and  rubbed  together  to  insure  perfect 
adaption.  The  model  should  be  placed  on 
one  section  of  the  bone  well  towards  the 
end  and  pressed  firmly  with  a  small  stick. 
The  model  should  then  be  tapped  gently 
and  tipped  out  of  the  impression.  A  V-- 
shaped groove  should  be  carved  in  the 
bone  for  a  pouring  gate  and  the  second 
half  of  the  mold  placed  in  position.  The 
molds  should  be  bound  tightly  together 
and  the  casting  metal  poured  into  the  gate 
until  the  mold  is  full.  Gold  and  silver 
can  be  used  successfully  in  molds  of 
this  type,  but  a  blowpipe  and  bellows, 
together  with  a  considerable  knowledge 
of  the  properties  of  these  metals,  are  nec- 
essary. 

Contributed  by 

AUGUSTUS  SAULTIS. 


Hints  to  the  Painter 

White  lead  naturally  commences  to 
dry  as  soon  as  the  pail  is  opened.  A 
coating  or  skin  on  the  surface  forms 
rapidly.  This  action  can  be  prevented 
by  covering  the  white  lead  with  water. 
Water  does  not  injure  white  lead,  and 
it  can  be  poured  off  easily  when  there  is 
painting  to  be  done.  Putty  kept  in  a  tin 
can  be  protected  in  the  same  way.  Paint 
brushes  may  be  kept  fresh  in  a  mixture 
of  linseed  oil  and  turpentine.  Paint 
brushes  can  be  cleaned  by  rinsing  in  ker- 
osene, after  which  they  should  be  thor- 
oughly worked  out  on  old  rags  or  paper. 
Turpentine  will  clean  a  varnish  brush. 

Contributed  by 

PETER  SWAN. 


Syphon  Provides   Running  Water  in 
Basement 

A  syphon  consisting  of  a  pail  of  water 
and  a  makeshift  pipe  line  will  provide 
running  water  for  the  photographic  dark 
room  in  the  basement.  A  small  rubber 
hose  is  attached  to  the  drain  outlet  indi- 
cated by  A  in  the  accompanying  illus- 


Ideas  published  in  this  department  are 
paid  for  at  space  rates. 


tration.  A  large  hose  attached  to  the 
faucet  on  the  floor  above  extends  to 
within  one  inch  of  the  bottom  of  a  pail. 
To  start  the  flow  of  water,  the  faucet  is 
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opened,  and  when  the  pail  is  filled,  the 
water  in  the  basement  is  turned  off,  and, 
due  to  syphon  action,  water  may  be 
drawn  from 
the  pail  above 
to  the  devel- 
oping trays. 
When  the 
pail  is  empty, 
the  cut-off  in 
the  basement 
is  opened  un- 
til the  pail  is 
r  e  fi  1  1  e  d. 
When  the 
cut  -  off  is 
cl  o  s  e  d  the 
flow  continues  as  before.  If  the  cut-off 
is  turned  to  a  position  half  way  between 
"on"  and  "off"  the  water  will  not  flow 
in  either  direction,  thus  providing  entire 
control  from  the  basement. 
Contributed  by 

ANDREW  G.  THOME. 


any  angle  desired.  With  reference  to 
the  illustration,  the  framework  A  is  cut 
from  a  piece  of  ij^-inch  square  steel 
stock  and  attached  to  the  shank  B  by 
two  heavy  screws.  The  traveling  tool- 
holder  D  is  made  in  the  form  of  a  long 
nut,  having  a  threaded  hole  to  engage 
the  rod  C,  which  turns  in  the  framework 
and  carries  the  toolholder  throughout  its 
length  of  travel.  The  guide  plate  F  is 
cut  from  y&  by  i-inch  bar  steel  and  the 
slot  should  permit  the  toolholder  to  slide 
freely  within  it  but  without  undue  loose- 
ness. 

The  method  of  using  the  device  is 
shown  in  the  illustration. 

Contributed  by 

JAS.    MclNTYRE. 


To  True  Up  Lathe  Centers 

The  majority  of  present-day  lathes 
are  equipped  with  compound  rests  and 
in  such  cases  it  is  a  simple  matter  to 
swing  the  rest  to  the  re- 
quired number  of  de- 
grees to  turn  the  cen- 
ters. If  the  lathe  has  no 
compound  rest,  however, 
the  worker  must  resort 
to  one  of  three  methods 
to  true  up  the  centers. 
One  option  is  to  use  a 
motor  tool  post  grinder ; 
second,  a  square  -  nosed 
tool  that  is  set  at  the  de- 
sired angle  and  run  up 
to  the  center  by  the 
cross  feed — not  a  very 
satisfactory  method,  as 
the  broad  tool  will  usual- 
ly cause  chatter;  and, 
third,  to  use  a  device 
similar  to  that  shown  in 
the  accompanying  illustration. 

This  implement  really  comprises  a 
crude  form  of  compound  rest  that  may 
be  made  by  the  average  workman  and 
which  may  be  used  to  turn  practically 


Cat  Fishes  Wire  Through  Ceiling 

In  a  certain  job  of  wiring  which  the 
writer  witnessed,  there  was  no  fish  wire 
at  hand,  and  the  electrician  was  puzzled 
with  getting  a  wire  through  a  35  ft.  ceil- 
ing. The  question  was  solved  finally  by 
recruiting  one  of  the  cats  in  the  neigh- 
borhood. 

The  cat  was  held  at  one  opening  with 
a  twine  tied  to  one  of  its  legs.  After 
a  great  deal  of  coaxing,  it  crawled 


through  to  the  other  end.  Then  by  means 
of  the  cord,  the  wire  was  easily  drawn 
through. 

Contributed  by 

MAX  C.  VAN  ANTWERP. 


THE  illusion  which  is  described  here- 
in comprises  actually  three  separate 
and  distinct  "tricks"  which,  when 
worked  together,  produce  an  almost  in- 
conceivable effect,  although  in  reality 
they  are  very  simple. 

The  effect  produced  is  as  follows: 
The  performer  first  calls  attention  to  a 
cabinet,  about  four  feet  long  and  three 
feet  high ;  the  cabinet  being  mounted  on 
four  legs  which  elevate  it  about  three 
feet  from  the  floor.  This  cabinet  is 
placed  about  four  feet  from  the  back 
curtain. 

After  the  performer  has  proved  that 
there  is  no  deception  about  the  cabinet, 
his  assistant  enters  and  lays  down  on  the 
floor  of  the  cabinet.  The  curtains  are 
drawn  and  at  the  instant  the  front  cur- 
tain has  been  closed,  the  performer  fires 
a  pistol.  When  the  curtains  are  pulled 
back,  the  assistant  has  disappeared. 

The  performer  then  calls  attention  to 
a  small  stand  about  a  foot  high  and  two 
feet  in  diameter,  and  also  to  a  tube  which 
is  suspended  about  six  feet  above  the 
stand.  This  tube  is  made  of  canvas,  with 
a  wooden  hoop  at  the  bottom;  the  top 
being  cone-shaped  and  made  of  wood  or 
some  other  suitable  material.  The  tube 
is  folded  up  as  shown  in  the  accompany- 
ing illustration. 

Then  the  performer  puts  on  a  robe  and 


mask,  and  places  a  screen  behind  the 
stand.  He  steps  up  on  the  stand,  the 
tube  is  dropped  over  him,  hiding  him 
from  view,  and  in  about  three  or  four 
seconds  afterwards  a  bright  light  is  seen 
to  flash  above  the  tube,  which  is  then 
pulled  up  and  discloses  that  the  per- 
former has  vanished,  his  place  having 
been  taken  by  the  assistant  who  had 
previously  disappeared. 

Immediately  after  the  assistant  has  re- 
appeared, a  trunk  that  has  meanwhile 
been  suspended  above  the  audience  is 
let  down  on  the  stage  and  opened,  when 
to  the  amazement  of  all,  the  performer 
jumps  from  within,  thus  bringing  the 
illusion  to  a  startling  climax. 

To  begin  the  explanation,  we  will  first 
look  at  the  setting  of  the  stage.  At  the 
back  of  the  stage  is  placed  the  ordinary 
magician's  back-drop,  with  a  small  open- 
ing or  slit  in  the  center.  Four  feet  in 
front  of  this  is  placed  the  small  cabinet, 
while  in  the  middle  of  the  stage  is  placed 
the  small  stand,  with  the  tube  suspended 
above  it.  At  the  side  of  the  stage,  just 
even  with  the  wings,  is  placed  the  screen, 
and  over  the  audience  is  suspended  the 
trunk. 

When  the  assistant  enters  the  cabinet 
the  back  and  side  curtains  are  first 
drawn,  and  then  the  front.  While  draw- 
ing the  front  curtain  the  performer 
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spends  a  few  seconds  arranging  the  po- 
sitions of  the  curtains.  Meanwhile  the 
plank  has  been  pushed  out  from  the  back 
curtain  to  the  floor  of  the  stand,  thus 
enabling  the  assistant  to  escape  unob- 
served through  the  back  of  the  cabinet. 
After  she  has  safely  accomplished  this, 
the  plank  is  withdrawn  and  when  the 
curtains  are  drawn  back  the  cabinet  is 
found  empty.  To  prevent  any  possibility 
of  the  board  or  the  assistant  being  seen 
by  the  audience,  about  four  or  six  inches 
of  fringed  material  should  be  tacked 
around  the  bottom  of  the  cabinet. 

We  will  now  go  to  the  second  part. 
When  the  performer  has  donned  the 
mask  and  robe,  he  steps  behind  the  screen 
as  if  to  pick  it  up,  but  instead  he  changes 
places  with  his  assistant  who,  after  hav- 
ing passed  through  the  back  drop,  dons 
the  same  costume  as  the  performer. 
Thus,  the  assistant  picks  up  the  screen 
and  places  it  behind  the  stand  as  if  to  box 
it  in.  It  goes  without  saying  that  the 
assistant  must  be  of  practically  the  same 
size  as  the  performer. 

The  assistant  then  steps  on  the  stand 
and  the  tube  is  dropped  over  her.  She 
then  secretes  her  costume  in  a  small  com- 
partment in  the  top  of  the  tube  shown 


in  the  illustration,  and  lights  a  flash  pow- 
der placed  in  the  top  of  the  tube.  The 
tube  is  then  drawn  up  and  the  assistant 
is  seen  to  have  changed  places  with  the 
performer. 

Attention  is  then  directed  to  the  trunk 
hanging  over  the  audience,  which  is  then 
let  down  and  placed  on  the  stage  right  in 
front  of  a  trap-door  in  the  floor.  The 
performer,  who  has  meanwhile  placed 
himself  immediately  under  the  trap,  can 
then  climb  up  into  the  trunk  through  the 
hinged  flap  on  the  back  of  the  trunk. 
This  must  be  worked  at  a  fairly  good 
rate  of  speed  in  order  to  obtain  the  most 
thrilling  effect. 


KIOGRAPHY 

One  of  the  newest  things  in  photog- 
raphy is  a  paper  on  which  pictures  may 
be  printed  in  the  sunlight  and  then  at- 
tached to  any  object,  such  as  china  plates, 
glassware,  lamp  shades  or  in  a  watch- 
case.  The  special  paper,  known  as  Kio- 
graph  paper,  is  coated  with  a  thin  tissue 
which  is  stripped  after  the  print  has  been 
made  and  developed.  The  tissue  is  then 
placed  on  any  object  desired  and  adheres 
firmly  forever,  according  to  the  inventor. 


Clothing 
Receptacle 


^  Tube  folded  up 
I  and  held  by  hoote 
!    when  not  in  use. 


shonincj  board  U  m  position 


Flap 
on  Trunk 


Various    Pieces    of   Apparatus    that    are    Used    in    Producing    the    Triple    Mystery,    Showing    the    Con- 
struction of  Each. 


A  CRAFTSMAN  SUMMER  COTTAGE 

Describing  a  Summer  Dwelling  that   May   Be   Constructed   by   the 
Average  Handy  Man  at  Low  Cost.* 


By  Ralph  F.  Windoes 

Instructor  of  Manual  Training,  Davenport  High  School,  Davenport,  la. 


Illustrations  from  drawings  made  by  the  author 


WITH  the  materials  described  in 
our  last  installment  purchased, 
our  craftsman  is  ready  to  begin 
his  building  operations. 

If  the  point  of  purchase  was  such 
that  delivery  can  be  made  as  the  work 
proceeds,  it  is  much  the  better  way;  but 
if  all  materials  are  brought  to  the  site 
at  one  time,  storage  must  be  provided. 
This  might  be  secured  by  renting  a 
nearby  cottage,  an  empty  barn,  or  erect- 
ing a  tent — the  latter  method  not  being 
recommended,  on  account  of  its  accessi- 
bility to  thieves,  unless  the  builders  are 
living  in  the  same  tent.  Under  the  pro- 
tection, whatever  it  may  be,  must  be  kept 
the  tools,  nails  and  other  hardware,  paint, 
roofing,  cement,  windows  and  frames, 
doors  and  frames,  screens — in  fact, 
everything  that  might  be  harmed  by  ex- 
posure. 

The  flooring  and  framing  lumber  must 
be  carefully  piled  off  the  ground,  so  that 
there  is  little  danger  of  warping. 

With  the  materials  provided,  the  build- 


*This   article    is   one   of    a    series   that    will    appear 
:   until   completed. 
The  first  installment  appeared  in  the  May  issue,  copies 


er  must  check  over  his  tools  and  see  if 
he  has  the  following  on  hand.  More 
might  be  handy,  but  these  are  essential : 


Spade 

Shovel 

Hoe 

Axe 

Sledge 

Level 

Steel  Square 

Plumb  Bob 

Chalk  Line  and 

Chalk 

8  or  10  ft.  Rule 
Steel  Tape  Line, 

So  ft. 
Hammer 
Rip  Saw 
Cross-Cut   Saw 
Try  Square 
Jack  Plane 


Hand  Axe 

i -in.  and  %-in. 

Chisels 
Screw  Driver 
Brace  and   Bits 
Tin  Snips 
Compass  Saw 
Pinch  Bar 
Pipe  Wrench 
Mallet 

Trowel    (Pointed) 
Cold  Chisel 
Pliers 

18  ft.  Ladder 
Step  Ladder 
Two   Galvanized 

Iron  Pails    ' 
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of  which  may  be  obtained  at  15  cents  while  the  supply 
lasts. 


Of  course,  there  should  be  one  ham- 
mer, one  square,  one  rule,  one  rip  and 
one  cross-cut  saw  for  each  workman,  as 
these  tools  are  being  used  constantly,  and 
a  great  waste  of  time  is  effected  if  work- 
men are  continually  borrowing. 

Begin  the  actual  construction  by  clear- 
ing the  site  of  the  building.  Remove  all 
trees,  shrubs,  etc.,  that  are  liable  to  in- 
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Fig.    5.— Ground    Plan,    Showing    the    Lay-out    at    Corners. 


terfere  with  the  building  operations,  and 
carry  them  to  a  place  far  enough  away 
so  that  they  will  not  be  constantly  in- 
terfering with  the  workmen. 

Next,  at  the  front  left-hand  corner 
of  the  plot — as  you  stand  facing  it— in- 
dicated by  A  in  Figs.  5  and  6,  drive  a 
2.  by  4,  pointed  at  one  end,  firmly  and 
straight,  so  that  about  i'  8"  is  above 
ground.  Measure,  with  the  steel  tape 
line,  2j'  6"  across  the  front  of  the  plot, 
and  drive  another  2  by  4  at  this  point, 
indicated  by  B  in  Fig.  6.  The  front  of 
your  finished  cottage  will  be  parallel  to 
the  tape,  hence  you  can  settle  the  angle 
at  which  it  will  face  the  lake,  street  or 
other  objective  by  swinging  the  tape  from 
the  first  stake  as  a  center. 

Now  stretch  a  chalk  line  between  nails 
driven  in  the  two  stakes,  and  on  this  line 


measure  out  from  the  corner  4 
feet,  as  seen  in  Fig.  5.  At  this 
point  drive  a  2  by  4  so  that  the 
outside  edge  is  even  with  this 
line. 

Next,  from  corner  A,  measur- 
ing in  towards  the  center  of  this 
same  line,  lay  off  6  feet  and  mark 
the  point.  Cut  a  straight  stick  i 
inch  square  and  10  feet  long,  and 
with  one  end  of  this  stick  on  the 
point  marked,  swing  the  other 
end  so  that  it  just  touches  the  8 
foot  mark  on  the  steel  tape  which 
has  been  swung  from  A  towards 
C,  Fig.  6.  This  forms  a  right 
angle,  and  stake  C  is  located,  45 
feet  from  stake  A.  Locate  stake 
D  from  B  in  exactly  the  same 
manner,  and  stretch  lines  around  all 
four;  then  carefully  drive  the  second 
and  third  stakes  at  each  remaining 
corner. 

Next,  cut  eight  boards  about  five  feet 
long  and  four  inches  wide  to  nail  between 
the  stakes,  as  seen  in  both  Figs.  5  and  6. 
Starting  at  corner  A,  measure  up  il/2 
feet  from  the  ground.  At  this  point  will 
come  the  top  edge  of  the  boards  on  stake 
A.  Drive  one  nail  in  each  board  at  this 
point,  and,  placing  the  level  on  each  in 
turn,  swing  the  free  ends  up  until  they 
are  level,  then  nail  the  other  end.  It  is 
very  essential  that  these  boards  be  per- 
fectly level,  as  they  will  locate  the  height 
of  the  piers,  their  size  and  their  location. 
To  locate  the  height  of  the  boards  on 
corners  B  and  C,  swing  a  line  from  cor- 
ner A  until  it  is  exactly  level,  then  mark 


.LINE/  CUT  INTO   WOOD    TO 
of  P>E« 


Fig.  6.— Perspective  View  Showing  the  Lay-out  and  Use   of  Batter  Board. 
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Fig.  8.— Detail  of  Pier  Forms. 

on  the  stakes  where  the  line  passes  them. 
At  these  points  fasten  the  remaining 
boards.  The  D  boards  will  be  located 
in  the  same  way  from  stake  B,  and  tested 
by  a  line  from  C. 

Next,  the  wall  lines  should  be  located. 
In  Fig.  5  the  dimensions  are  given.  From 
corner  A  measure  over  on  the  top  edge 
of  each  board  two  feet,  and  make  a  line 
with  a  knife,  or  cut  straight  in  at  these 
points  with  the  saw,  about  %  inch. 
Measuring  over  from  these  points  12 
inches,  make  similar  cuts.  These  will  lo- 
cate the  wall  lines  and  the  dimensions  of 
the  outside  piers. 

From  line  No.  i,  measure  across  the 
front  23'  6"  to  locate  the  outside  line  at 
corner  B.  Then  back  toward  A  measure 
12"  to  locate  the  width  of  the  right-hand 
wall.  On  the  other  board  of  corner  B 
locate  the  cuts  as  was  done  at  A.  Simi- 
larly locate  the  cuts  at  the  other  corners, 
being  careful  at  C  to  measure  41  feet 
back  from  No.  2  to  locate  the  outside 
line  cut.  A  careful  study  of  Figs.  5,  6 
and  7  will  make  this  all  very  clear  to  the 
builder. 

Now  the  builder  is  ready  to  dig  the 
post  holes.  Through  the  cuts,  made  in 


the  batter  boards,  stretch  lines,  and,  at 
the  intersection  of  these  pairs  of  lines  at 
the  corners,  dig  holes  exactly  beneath  the 
12-inch  squares  formed.  These  holes 
will  form  the  corners,  and  they  should  be 
about  15  inches  square  and  dug  to  a 
depth  that  will  give  the  builder  three  feet 
from  the  chalk  lines.  According  to  Fig. 
7,  measure  down  the  side  lines  and  lo- 
cate the  other  piers  of  the  outside  walls. 
Dig  these  holes  accordingly,  being  very 
sure  that  the  work  has  been  accurately 
laid  out,  and  locate  the  two  center  piers 
E  and  F  by  means  of  lines  stretched 
from  the  wall  lines,  and  crossing  at  the 
centers  of  E  and  F.  After  digging  holes 
at  E  and  F,  the  builder  is  ready  to  build 
the  forms. 

Use  some  of  the  flooring  for  these 
forms,  as  they  may  be  taken  apart  and 
cleaned  after  the  piers  have  been  cast. 
Fig.  8  gives  a  detail  of  the  forms,  and 
they  should  be  very  carefully  made  and 
accurate  as  to  dimension. 

Select  a  hard  packed  piece  of  ground 
upon  which  to  mix  the  concrete,  or, 
better  yet,  if  some  old  boards  are  at 
hand,  build  up  a  platform  about  five  feet 
wide  and  seven  feet  long.  The  propor- 
tions for  the  concrete  mixture  should  be 
one  part  of  Portland  cement  to  five  parts 
of  unscreened  gravel.  Or,  if  you  are  lo- 
cated at  a  section  where  gravel  cannot  be 
obtained,  use  one  part  of  Portland  ce- 
ment to  two  parts  of  sand,  and  four  parts 
of  crushed  stone.  The  sand  or  gravel 


PlEC.   rru/T   BE    CHl/EUBD    OUT 
TO   LET  IN  ET>4D 


Fig.   9.— Detail    of   Construction    at    Center   Piers 
and   F. 
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must  be  clean  and  free  from  loam.  A 
test  for  loam  may  be  made  by  working 
a  quantity  of  damp  gravel  in  the  hands 
for  about  five  minutes.  If  it  leaves  a 
sort  of  sticky  clay  on  the  hands,  it  con- 
tains loam  and  should  not  be  used.  As- 
suming that  the  builder  is  working  near 
a  lake,  he  can  readily  secure  perfectly 
clean,  sharp  gravel  without  much  trou- 
ble. 

Empty  fifteen  pails  of  dry  gravel  on 
one  end  of  the  board  or  the  ground  space, 
and  spread  three  pails  of  cement  over 
them.  With  a  workman  on  each  side 
of  the  pile,  turn  all  of  the  gravel  over 
until  it  has  been  formed  into  another 
pile.  By  shoveling  the  sand  from  the 
bottom,  the  cement  will  roll  down  from 
the  top,  which  assists  in  the  mixing.  The 
builder  should  make  sure,  if  working  it 
on  the  packed  ground,  that  he  does  not 
dig  some  of  the  dirt  into  the  pile,  as  the 
mixture  must  be  kept  clean.  Turn  it 
back  again  into  its  original  position,  and 
repeat.  This  means  that  the  dry  mix- 
ture is  turned  over  three  times,  and,  if 
properly  done,  it  will  have  a  uniform 
color. 

Now  flatten  the  mixture  and  wet  it 
with  pails  of  water.  Turn  it  over  the 
same  as  before,  while  wetting,  until  it 
becomes  "mushy";  to  make  it  more  ex- 
plicit, it  should  be  of  such  consistency 
that  it  will  not  bear  the  weight  of  a 
man.  Turn  this  wet  mixture  two  or 
three  times,  and  your  green  concrete  is 
ready  to  pour. 

Into  one  of  the  holes  drop  concrete 
to  the  depth  of  six  inches,  which  forms 
the  footing,  and  into  this  concrete  bed 
one  of  the  forms  so  that  its  top  is  just 
even  with  the  lines.  The  form  must  also 
be  perfectly  plumb.  Small  pieces  of  wood 
can  be  placed  between  the  sides  of  the 
hole  and  the  form  to  hold  it  in  place. 

Now  fill  the  form  with  the  wet  con- 
crete, and  tamp  it  down  firmly  with  a 
short  2  by  4.  Rough  the  top  up  some- 
what, as  you  will  later  put  a  layer  of 
cement  upon  the  end  in  which  to  bed  the 
sills,  and  it  must  have  a  rough  surface  to 
lay  on,  otherwise  it  will  not  hold. 

Similarly  make  each  pier  and  allow 
them  at  least  24  hours  in  which  to  set 
before  removing  the  forms.  If  the 


TOGETHER 


Fig.   10.— Detail  of  Sill  Construction   at   Corners   B 
and  C. 

weather  is  very  cold  or  damp,  give  them 
48  hours. 

It  will  be  noticed  that  the  girder,  V, 
in  Fig.  n,  is  set  below  the  top  of  the 
piers,  E,  F,  G  and  H,  Fig.  7,  which  will 
necessitate  chiseling  out  the  concrete  un- 
less holes  are  made  in  the  piers  as  they 
are  cast.  A  simple  way  to  cast  the  holes 
is  to  nail  a  block  on  the  inside  of  the 
forms  at  the  point  where  the  girders  will 
enter.  On  piers  E  and  F  there  will  be 
two  holes  each,  while  on  G  and  H  there 
will  be  but  one.  (See  Fig.  9  for  a  de- 
tail of  E  and  F.) 

If  the  forms  have  been  removed  and 
cleaned  up,  and  the  batter  boards  taken 
down,  the  next  step  is  to  frame  the  floor. 

A  study  of  Figs.  10  and  II  will  plainly 
show  the  construction.  Notice  that  the 
2x6's  that  cross  from  side  to  side  over 
the  piers  are  all  one  piece,  while  the 
joists  between  them  are  built  up  of  2  by 
6  by  I2's,  the  ends  crossing  on  the  gir- 
ders V.  The  side  sills  are  composed  of 
lengths  of  2  by  6  by  14*5,  the  ends  meet- 
ing on  the  piers,  and  the  joints  in  both 
members  not  meeting  at  the  same  point. 

Begin  the  construction  by  nailing  up 
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the  end  sills.  For  the  members  that  lay 
flat,  we  will  call  them  wall  plates,  select 
planks  that  are  straight,  and  nail  the  up- 
right pieces  to  them  with  the  i6d  nails. 
Notice  in  Fig.  10  that  the  uprights  are 
set  back  the  thickness  of  the  side  sill, 
and  that  the  plates  run  even  with  the 
outside  edges.  This  construction  will 
make  a  more  solid  corner.  Next,  fit  the 
side  sills  while  the  ends  are  in  place,  and 
firmly  spike  all  members  together.  If 
this  has  been  properly  done,  there  will 
be  an  L-shaped  box  all  around  the  out- 
side edges  of  the  wall. 

Now  mix  up  a  rich  and  rather  dry 
batch  of  one  part  cement  to  two  parts 
of  fine,  screened  sand  and,  lifting  each 
corner  of  the  sill  in  turn,  place  about  l/2 
inch  of  this  cement  on  the  end  of  each 
pier.  Drop  the  sill  and  proceed  to  the 
next,  until  they  have  all  been  bedded. 
Of  course,  if  all  piers  have  been  made 
exactly  the  same  height,  and  the  same 
amount  of  rich  cement  has  been  put 
under  each  section  of  sill,  the  latter  will 
be  level,  but  the  chances  are  that  by 
sighting  it  the  builder  will  find  that 
some  corner  is  low,  or  too  high.  Hence 


it  will  be  necessary  to  level  it  up.  Sight- 
ing with  the  eye,  and  placing  more  ce- 
ment under  the  low  parts  will  help  a 
great  deal,  but  the  constructor  must  final- 
ly test  the  sill  by  means  of  a  level  placed 
on  the  upper  edge  of  a  straight  piece  of 
casing,  about  ten  feet  long.  Running 
this  diagonally  on  the  corners  will  point 
out  the  low  spots. 

When  this  is  as  near  flat  as  it  is  pos- 
sible to  get  it,  spike  the  two  double  joists 
that  run  through  the  center  and  level 
them  up  at  piers  E  and  F  with  blocks 
bedded  in  cement,  as  seen  in  Fig.  9.  Then 
place  the  girders  in  the  piers  so  that 
the  upper  edges  are  just  even  with  the 
lower  edges  of  the  double  joists,  and  ce- 
ment in  around  them.  Finally,  nail  the 
i2-foot  joists  in  place,  as  illustrated  in 
Fig.  n,  firmly  spiking  them  to  the  gir- 
ders and  the  sill,  and  to  each  other  where 
they  cross.  This  completes  the  floor 
framing. 

One  word  of  caution  about  fitting  all 
of  this  framing — the  ends  of  the  planks 
must  be  square  as  to  width  and  thick- 
ness, especially  where  they  fit  against 
other  pieces,  as  in  the  case  of  the  joists. 


ATMOSPHERIC  ELECTRICITY  AND 
CARRIER  PIGEONS 

In  finding  their  way,  birds  of  passage 
are  said  to  be  influenced  by  the  magnetic 
meridian.  M.  A.  Thauzies,  a  French 
specialist  in  carrier-pigeons,  has  recently 
disclosed  some  interesting  information 
respecting  their  perception  of  terrestrial 
magnetic  currents. 

That  the  sense  of  direction  in  these 
birds  is  influenced  by  such  currents  is 
believed  to  be  proven  by  the  fact  that 
during  a  day  in  July,  1906,  and  another 
in  August,  1907,  the  results  of  numerous 
flights  by  carrier-pigeons  were  very  un- 
satisfactory. Pigeon  fanciers,  meteorolo- 
gists and  astronomers  who  were  con- 
sulted could  give  no  explanation.  A  spe- 
cialist in  electro-magnetic  research  found 
what  he  believes  to  be  a  solution.  He  dis- 
covered the  fact  that  on  these  two  days 
an  exceptional  electric  tension  of  the 


atmosphere  manifested  itself  in  magnetic 
storms.  Such  observations  accord  with 
the  fact  discovered  by  pigeon  fanciers 
that,  with  the  great  increase  of  wireless 
telegraphy,  much  less  reliance  can  be 
placed  on  carrier  pigeons. 


NEW  USE  FOR  ALUMINUM 

Recent  experiments  have  shown  that 
aluminum  and  manganese  play  an  impor- 
tant part  in  the  growth  of  vegetation. 
Professor  Stoklasa,  of  Prague,  concludes 
that  these  elements  possess  a  special 
function  in  the  process  of  assimilation, 
and  his  experiments  have  shown  that  it 
is  the  leaves  which  contain  the  greatest 
quantities  of  them.  Gabriel  Bertrand 
has  shown  that  vegetable  production  can 
be  increased  by  adding  manganese  to  the 
nutrition.  All  vegetables  that  contain  a 
certain  quantity  of  manganese  always 
contain  aluminum. 
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BICYCLE  SLIDING— A  NEW  SPORT 
FOR  BOYS 

The  most  up-to-date  out-door  sport  is 
bicycle  sliding.  The  bicycle  sled  invented 
by  a  Pennsylvania  athlete  makes  possible 


Bicycle    Sliding    is    a    New    Sport    that    is    Proving 
Very  Popular  with  the  Boys. 

this  safe  and  comfortable  sport,  which, 
in  conjunction  with  the  motor  wheel,  may 
yet  boost  the  bicycle  back  to  its  former 
prestige.  Narrow  toboggan-like  runners 
replace  the  wheels  of  the  ordinary  bicycle 
frame.  A  convenient  foot  rest  is  added 


to  the  frame  instead  of  pedals,  replacing 
the  old-fashioned  coasting  forks.  A  brake 
shoe  pivotally  connected  to  the  lower  por- 
tion of  the  frame  completes  the  bicycle 
sled.  The  brake  shoe  is  normally  kept 
in  a  raised  position  from  the  ground 
by  a  spring.  It  is  fitted  with  a  foot- 
braking  lever  extending  upward  from  it, 
which,  when  depressed  by  the  foot, 
presses  the  brake  downward  so  as  to  en- 
gage with'  the  ground  and  slacken  the 
speed. 


CONVERTING  THE  CANOE  INTO  A 
MOTOR  BOAT 

It  is  generally  conceded  by  all  who 
are  familiar  with  water  craft  of  all 
kinds  that  the  American  canoe  is  by  far 
the  most  comfortable  type  of  boat  in 
which  to  travel.  There  is  a  smooth, 
gliding  sensation  in  traveling  in  a  canoe 
that  cannot  be  approached  by  other  types 
of  craft. 

With  a  view  to  eliminating  the  neces- 
sity of  paddling,  yet  retain  the  advan- 
tages of  the  canoe,  an  American  manu- 
facturer has  recently  placed  on  the  mar- 
ket a  portable  engine  that  may  be  in- 
stalled in  any  canoe  with  practically  no 
alterations.  As  may  be  seen  in  the  ac- 
companying illustrations,  this  portable 
engine  is  placed  in  the  canoe  and  held 
in  place  by  a  board  that  also  serves  to 


Any  Canoe  can  be  Readily  Converted  into  a  Fast  Motor  Boat  by  the  Installation  of  a  Portable  Motor. 
As    the    Illustration    Shows,    Practically    no    Alterations    are    Necessary. 
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stiffen  the  framework  of  the  craft.  A 
hole  is  bored  through  the  bottom  of  the 
boat  to  pass  the  propeller  shaft. 

A  canoe  fitted  with  the  portable  en- 
gine can  travel  at  a  fair  rate  of  speed. 
The  owner  can  enjoy  the  pleasures  of 
canoeing  without  the  usual  fatigue  inci- 


dental to  paddling  long  distances.  The 
engine  is  self-contained  and  operates 
with  the  minimum  of  noise.  No  rudder 
is  necessary,  the  propeller  being  swung 
from  one  side  to  the  other  by  means  of 
a  suitable  handle  for  altering  the  course 
of  the  craft. 


SPECTACULAR  ARTIFICIAL  ERUP- 
TION OF  A  VOLCANO 

The  genius  of  the  lighting  experts  of 
the  exposition  at  San  Francisco  was  re- 
sponsible for  a  most  remarkable  vol- 
canic eruption  which  took  place  on  the 
evening  of  March  loth.  The  long-dor- 
mant Mt.  Tamalpais,  familiarly  known 
as  "The  Silent  Sentinel  by  the  Golden 
Gate/'  belched  fire  and  smoke  from  her 
lofty  summit  in  a  most  realistic  manner. 
Five  tons  of  fire  and  smoke  producing 
combustibles  were  burned  in  the  gor- 
geous display,  and  the  grand  old  moun- 
tain painted  the  sky  with  lurid  hues  in 
her  answer  to  the  giant  searchlights  on 
the  exposition  grounds.  The  unique 
spectacle  was  planned  as  a  fitting  cele- 
bration on  the  eve  of  the  Marin  County 
day  at  the  Fair,  and,  as  it  had  been  pre- 
viously announced,  the  entire  populace 
of  the  Bay  cities  was  watching  for  the 
unusual  sight. 


MOTOR  TRUCK  VS.  HORSE 

Reduced  to  simple  terms,  the  compara- 
tive cost  of  hauling  material  by  horse 
cart  and  by  auto  truck  have  been  worked 
out  by  the  engineering  department  of 
the  city  of  St.  Paul,  Minn.  The  final 
figures  show  that  for  anything  up  to  a 
one-half-mile  haul  the  motor  truck  is 
more  costly  than  the  horse-drawn  ve- 
hicle. Between  one-half  mile  and  one 
and  one-half  miles  the  cost  is  about  the 
same,  slightly  favoring  the  motor  truck, 
however;  while  for  any  haul  above  one 
and  one-half  miles  the  motor  truck  is  de- 
cidedly the  cheaper.  In  working  out  the 
comparative  figures  it  was  assumed  that 


a  team  had  an  average  speed  of  three 
and  one-half  miles  per  hour  and  could 
be  employed  at  a  cost  of  $6  per  day, 
while  a  motor  truck  had  a  speed  of  n 
miles  per  hour  and  cost  $20  per  day  to 
operate. 


g" 
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SOIL  RADIATION  AND  HEALTH 

It  has  been  suggested  by  the  distin- 
uished  British  scientist,  Professor  John 

ilne,  that  certain  experiments  made  by 
him,  showing  that  photographic  effects 
are  produced  by  some  form  of  radiation 
from  chalk  and  granite  in  the  Isle  of 
Wight  and  Cornwall — radiation  which 
he  thinks  is  probably  of  an  electrical 
nature — may  possibly  throw  light  upon 
differences  of  climate  observed  in  places 
which  are  relatively  near  together.  Fur- 
ther research,  he  thinks,  may  perhaps 
show  that  the  well  being  of  living  things 
on  the  surface  of  our  earth  is  more  de- 
pendent upon  its  radiations  than  has 
hitherto  been  supposed. 


The  German  army  in  its  recent  terrific 
assault  upon  the  Allied  line  in  Flanders 
employed  a  deadly  gas  to  overcome  its 
enemies.  According  to  good  authority,  it 
is  gathered  that  the  Germans  employed 
compressed  chlorine  in  tanks.  Before  an 
attack  and  when  the  wind  blew  towards 
the  trenches  of  the  opponents,  the  Teu- 
tons released  the  gas,  which  floated  over 
the  Allied  lines,  killing  many  of  the 
soldiers.  This  yellowish  gas  is  exceed- 
ingly deadly,  and  proves  very  effective  in 
this  connection  because  of  its  great 
weight. 


ILEXSSd 
a  SAILING  CAKeE 

CH\,T.£ 


CANOEING,  though  a  popular  aqua- 
tic sport  in  America,  is  not  enjoyed 
as  extensively  as  it  might  be  for  the  rea- 
son that  many  cannot  afford  to  purchase 
a  suitable  craft.  It  is  the  purpose  of  this 
article,  therefore,  to  explain  as  simply  as 
possible  how  anyone,  possessing  sufficient 
mechanical  skill  to  manipulate  a  hammer 
and  saw,  can  construct,  at  but  a  slight  ex- 
pense, a  serviceable  canoe. 

The  pleasure  of  canoeing  is  greatly  in- 
creased by  the  addition  of  a  sailing-rig. 
It  is  generally  supposed  that  a  canoe  is  a 
very  dangerous  craft,  liable  to  capsize  at 
the  slightest  provocation.  But  this  is  not 
the  case.  When  properly  handled,  a  canoe 
is  a  reliable  and  safe  craft,  even  when 
equipped  with  a  sail. 

Construction  of  the  Canoe 

It  is  advisable  when  building  a  canvas- 
covered  canoe  to  first  construct  it  upon 
a  temporary  base,  A,  Fig.  I,  which  is  re- 
moved later.  Select  for  this  purpose  a 
board  14  feet  long,  i  inch  thick  and  of 
any  convenient  width. 


The  stem  and  stern  pieces,  B,  Figs,  i,  3 
and  4,  are  made  of  any  variety  of  tough 
wood  which  is  capable  of  being  bent  to 
the  required  shape.  Green  elm,  ordi- 
narily obtainable  at  a  carriage  maker's 
shop,  is  admirably  adapted  to  this  pur- 
pose. Two  pieces  are  needed,  each 
measuring  33  x  1^2  x  i  inches.  The  wood 
may  be  rendered  pliable  by  soaking  it  in 
boiling  water. 

A  number  of  molds  are  required  to 
give  form  to  the  frame  while  the  ribs  are 
being  put  in  place.  These  auxiliary  parts 
are  built  up  of  pieces  of  wood  i  inch 
thick,  as  illustrated  at  C,  Fig.  2. 

The  gunwales,  D,  Figs,  i  and  4,  com- 
prise two  pieces  of  straight-grained 
wood,  preferably  ash,  15  feet  long,  i  inch 
wide  and  i  inch  thick.  They  should  be 
lightly  nailed  to  the  molds.  At  the  ends 
they  are  beveled  to  form  a  joint  as  shown 
in  Fig.  4.  Two  additional  strips,  E,  on 
each  side,  are  temporarily  put  in  place. 

The  ribs  are  formed  of  strips  of  elm  or 
hickory  il/>  inches  wide,  ^  inch  thick, 
and  long  enough  to  reach  from  gunwale 
to  gunwale  when  bent  as  per  diagram. 
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The    Different    Parts    of    a    Canvas    Canoe,    as    Well    as    the    Double    and    Single    Paddles. 
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Details   of   the  Sail   to  be   Used  in   Connection   with 
the    Canvas    Canoe. 


Soak  the  strips  in  boiling  water  or 
steam  them  until  they  can  be  readily  bent 
to  shape.  The  best  method  of  setting  the 
ribs  is  as  follows :  Beginning  at  the 
center  of  the  boat,  place  a  rib  upon  the 
upper  side  of  the  base,  A,  and  secure  it 
in  place  with  a  nail.  Then,  following  the 
curve  of  the  molds  and  strips  E,  bring 
the  ends  up  to  the  gunwales,  where  they 
are  fastened  with  brass  screws.  Con- 
tinue in  this  manner,  spacing  the  ribs  one 
inch  apart,  until  they  are  all  in  place. 

The  temporary  base  may  now  be  re- 
placed by  a  permanent  one  and  the  molds 
removed.  This  new  base  is  a  strip  of 
strong,  clear-grained  wood  measuring  2 
inches  wide  by  ft  inch  thick.  It  is  joined 
to  the  upper  side  of  the  ribs  with  brass 
screws  and  to  the  stem  and  stern  pieces 
as  shown  in  Figs.  3  and  5.  The  two 
upper  edges  are  finished  off  with  a  J4 
inch  bevel.  Two  wicker  seats  are  placed 
five  feet  from  each  end  of  the  canoe. 
The  two  end  pieces,  F,  are  cut  from  ft 
inch  thick  board  and  are  held  in  place  by 
finishing  nails  driven  through  the  gun- 
wales, as  depicted  in  Fig.  6. 

Cover  the  frame  with  a  heavy  grade 
of  canvas,  applied  to  the  bottom  or  under 
side.  Procure  a  strip  of  material  18 
feet  long.  Locate  the  center  of  the  strip 
and  tack  it  to  the  ribs  opposite  the  floor- 
piece  with  copper  tacks.  Then,  working 
from  the  center  of  the  boat,  tack  the 


cloth  to  the  ribs  and  gunwales,  always 
keeping  it  taut  and  free  from  wrinkles. 
At  each  end  it  will  be  necessary  to  split 
the  cloth  in  order  to  make  it  fit  neatly. 
When  this  has  been  done,  trim  off  all  the 
surplus  material. 

When  the  operation  of  covering  the 
frame  has  been  completed,  give  the  can- 
vas a  coat  of  thin  glue  to  shrink  it.  Sheet 
glue,  heated  with  water  in  a  glue  pot  or 
double  boiler,  is  best  for  this  purpose. 
After  the  coating  of  glue  has  thoroughly 
dried,  apply  two  coats  of  paint  and  stain 
the  interior  wood  work  with  waterproof 
varnish.  A  light  keel  of  hard  wood,  I 
inch  wide  by  l/2  inch  thick,  although  not 
absolutely  necessary,  will  serve  to  protect 
the  bottom  of  the  canoe  when  landing  in 
shallow  water. 


The  Paddles 

There  are  two  general  types  of  pad- 
dles, single  and  double.  The  double 
paddle  consists  of  a  central  pole,  A,  Fig. 
7,  of  spruce  or  ash,  6l/2  feet  long  and 
1^4  inches  thick.  The  two  ends  are 
shaped  as  shown  to  receive  the  paddle 
blades.  These  latter,  B,  are  cut  from 
pieces  of  spruce  12  x  9  inches.  The 
blades  are  fitted  to  the  pole  as  illustrated. 

By  carefully  studying  the  plan  given  in 
Fig.  8  it  will  be  understood  how  to  cut 
out  a  single  paddle.  Spruce  is  well  suited 
to  this  purpose,  since  it  is  strong,  light 
and  easily  worked. 

The  Sailing-Rig 

For  a  canoe  of  this  size,  a  sail  of  about 
40  square  feet  is  large  enough.  What  is 
known  as  the  "Lateen"  rig  is  generally 
used  in  this  type  of  sailing  craft.  The 
sail  has  the  form  of  an  equilateral  tri- 
angle, 7  feet  on  a  side.  The  mast  also  is 
made  in  the  form  of  a  triangle. 

The  spars  for  the  sail  are  two  round 
spruce  poles,  A  and  B,  Fig.  9,  7  feet  2 
inches  long  and  i^  inches  in  diameter. 
They  are  joined  at  one  end  by  a  hinge. 

The  mast  consists  of  two  spruce  spars 
5  feet  long  and  I  inch  in  thickness,  joined 
at  the  top  with  screws  and  separated  at 
the  bottom  by  a  strip  I  inch  square.  This 
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last  named  piece  is  made  just  long  enough 
to  cause  the  base  of  the  mast  to  fit  snugly 
in  the  bottom  of  the  canoe. 

The  sail  should  be  made  of  light  weight 
canvas  or  duck.  A  hem  is  made  along 
each  edge  and  a  length  of  l/4  inch  rope 
is  run  through  the  free  edge,  m,  as  shown 
in  Fig.  9.  Eyelets  along  the  other  two 
edges  provide  means  for  lacing  the  sail 
to  the  spars. 

Assemble  the  complete  rig  as  follows : 
First  screw  the  mast  to  the  bottom  of 
the  canoe  4  feet  from  one  end.  Two  wire 
stays,  M  and  N,  Fig.  10,  fastened  to  the 
gunwales,  and  one  bow  stay,  P,  hold  it 
rigidly  in  place.  Attach  a  rope  to  the 
upper  sail  spar  2,  feet  from  the  hinge 
joint,  and,  after  passing  it  through  a 
pulley  at  the  apex  of  the  mast,  fasten  it 
to  a  cleat,  5\  This  arrangement  allows 
the  sail  to  be  raised  or  lowered  at  will. 
A.  short  length  of  rope  at  T  holds  the 
lower  spar  in  place,  while  still  another 
piece,  U,  controls  the  swing  of  the  sail. 

In  order  to  keep  the  canoe  from  "slid- 
ing"— that  is,  drifting  sidewise  before 
the  wind — a  lee  board  is  necessary.  This 
attachment  consists  of  two  cedar  blades 
4  feet  x  12  inches,  mounted  on  a  frame 
that  fits  over  the  gunwales,  as  illustrated 
in  Fig.  10.  The  frame  is  composed  of 
two  pieces  of  wood,  I  x  4  x  15  inches, 
joined  at  right  angles  to  a  third  piece 


frome 


f/gtt 


Details  of  the  Frame   and   Cedar  Blades. 

measuring  i  x  4  x  30  inches.  (See  Fig. 
n.)  The  entering  edges  of  the  blades 
should  be  beveled  to  a  sharp  edge  in 
order  to  reduce  the  head  resistance  of  the 
water. 

Handling  a  Sailing  Canoe 

A  few  words  of  advice  regarding  the 
management  of  a  sailing  canoe  may  be 
of  service  to  the  uninitiated.  To  begin 
with,  it  should  be  borne  in  mind  that 
when  sailing,  the  paddle  serves  as  a 
rudder. 

The  sailor  sits  in  the  bottom  of  the 
canoe,  more  or  less  on  the  side  opposite 
the  sail,  according  to  the  strength  of  the 
wind.  In  a  very  stiff  breeze,  it  may  even 
prove  necessary  to  sit  on  the  gunwale  to 
preserve  the  equilibrium  of  the  boat. 


Fig.   10.— Canvas  Canoe   Complete,   Showing   Method  of  Attaching   the   Two   Cedar   Blades   and   the   Sail. 
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As  to  "tacking,"  "going  about"  and 
other  manoeuvers,  a  sailing  canoe  should 
be  handled  in  the  same  manner  as  any 
other  sail  boat. 

The  amateur  canoeist  should  learn  to 
manipulate  his  craft  in  shallow  water  and 


where  there  is  the  least  danger  should  he 
be  in  trouble.  It  is  only  after  he  has 
become  competent  and  understands  his 
canoe  thoroughly  that  he  should  venture 
far  away  from  land  and  in  deep  water  on 
long  journeys. 


POWER  FROM  PEANUT-OIL 

It  seems  that  one  of  the  advantages  of 
the  latest  type  of  Diesel  oil-engine  lies 
in  its  ability  to  produce  power  by 
burning  not  only  the  cheapest  grades  of 
natural  mineral  oils  and  the  by-products 
of  coal  distillation  and  coke  plants,  tar 
and  cresote  oils,  but  also  vegetable  and 
animal  oils.  Indeed,  it  is  claimed,  it  can 
use  peanut  oil  almost  as  effectively  as 
mineral  oil.  The  use  of  fat  oils  from 
vegetable  sources  for  fuel  will,  it  is  pre- 
dicted, promote  industrial  development 
in  regions  where  the  cost  of  coal  is  pro- 
hibitive— in  northern  Africa,  for  in- 
stance, and  in  many  parts  of  our  own 
country.  The  inventor  of  the  engine  de- 
clares that  those  oils  make  it  certain  that 
motive  power  can  still  be  produced  from 
the  heat  of  the  sun,  even  when  all  our 
natural  stores  of  solid  and  liquid  fuels 
are  exhausted. 


VENTILATORS  IN  THE  HAY  MOW 

Air  drainage  in  the  hay  mow  is  neces- 
sary. Thousands  of  tons  of  market  hay 
are  annually  ruined  as  a  result  of  mold- 
ing, heating  and  firefanging  caused  by 
the  storage  of  the  feed  in  tight  barns, 
where  the  fresh  air  has  no  chance  to 
circulate  and  aid  in  curing  the  forage. 
This  loss  is  easily  and  cheaply  con- 
trolled. It  is  necessary  to  lay  a  system 
of  wooden  ventilators  through  the  hay 
mow  so  that  a  complete  circulation  of 
air  is  obtained.  The  ventilators  are  about 
ten  inches  square  and  appear  as  four- 
sided  ladders,  since  the  sides  are  left 
partly  open,  so  that  the  air  current 
which  constantly  passes  through  the  ven- 
tilator, is  able  to  penetrate  the  hay. 

The  length  of  the  ventilators  is  deter- 
mined by  the  width  of  the  hay  mow,  as 


the  aim  is  to  have  the  open  ends  of  the 
drains  at  the  opposite  sides  of  the  mow. 
The  ventilators  are  spaced  about  fifteen 
feet  apart  and  a  layer  of  them  is  placed 
through  the  mow  to  every  six  feet  in 
depth  of  hay.  It  involves  a  little  trou- 
ble to  build  and  arrange  these  air-drain- 
age tiles  in  the  mow,  but  the  work  pays 
big  returns.  In  one  hay  barn  where  this 
system  was  employed,  1,000  tons  of  hay 
have  been  stored  during  the  last  four 
years  and  none  of  it  has  molded  or  fire- 
fanged.  Previous  to  the  use  of  the  air 
drainage  system  fifty  tons  of  hay  were 
spoiled  for  market  purposes  in  one  sea- 
son in  this  barn,  with  a  resultant  loss  of 
$1,000. 


MUSK  IN  CHEAP  PERFUMES 

The  chief  ingredient  of  low-priced  per- 
fumes is  musk,  a  substance  derived  from 
various  species  of  animals,  of  which  the 
muskrat  is  the  best  known. 

As  an  article  of  commerce,  however, 
the  musk  supplied  by  civet  cats  is  prob- 
ably the  most  widely  sought.  The  odor 
is  strong  and  sweet,  but  in  its  strength 
lies  the  particular  reason  for  employing 
it  as  the  base  of  perfumes.  The  visitor 
to  any  zoological  institution  that  pos- 
sesses specimens  of  these  cats  can,  if  he 
be  of  an  investigative  turn,  easily  catch 
the  musky  odor  from  their  cages. 

But  little  musk  is  required  to  give  the 
most  lasting  odor  to  an  ounce  of  per- 
fumery. The  musk  itself,  however,  is 
not  cheap,  since  much  time  and  labor 
must  be  given  to  the  task  of  collecting  it. 

This  magazine  is  now  located  in  its 
new  home,  239  Fourth  avenue,  New 
York  City.  Much  time  may  be  saved  by 
addressing  all  communications  to  the  new 
address. 


for  the  Handy  Man 


Electric  Lights  for  the  Summer  Cottage 


WITH  the  publication  of  the  details 
of  the  interesting  little  summer 
cottage  in  Mr.  Windoes'  article  in  the 
current  number  of  this  magazine,  it 
seems  likely  that  many  readers  will  seri- 
ously contemplate  or  actually  start  the 
construction  of  one  of  the  cottages  in  an- 
ticipation of  the  summer  months  to  come. 
The  editor  of  this  department  has  stud- 
ied the  plans  for  the  cottage  with  more 
than  a  little  interest  and  with  this  exam- 
ination has  come  the  belief  that  herein 
may  be  found  an  excellent  opportunity 
for  the  electrical  handy  man  to  exercise 
his  ingenuity  in  the  design  and  installa- 
tion of  an  electric  lighting  equipment  for 
the  cottage. 

In  considering  such  a  design  the  first 
requisites  which  come  to  mind  are  as 
follows :  The  equipment  must  be  low  in 
cost  in  order  that  the  necessary  expendi- 
ture may  be  commensurate  with  the  cost 
of  the  cottage  as  well  as  with  the  useful- 
ness of  the  lighting  plant ;  it  must  be  per- 
fectly simple  in  operation  in  order  that 
its  use  may  not  involve  labor  which 
would  place  the  equipment  in  the  cate- 
gory of  nuisances;  it  must,  above  all,  be 
practical  in  the  supply  of  a  useful  vol- 
ume of  light  and  not  merely  a  toy  that 
looks  pretty  in  theory  but  which  fails 
dismally  in  its  mission  when  the  camping 
party  is  perhaps  forced  to  remain  in- 
doors on  a  rainy  evening  and  when  a 
good,  strong  reading  light  is  a  blessing. 

Summing  up  these  specifications,  there 
occurs  to  the  thoughtful  reader  but  one 
solution  of  the  problem.  The  answer  is" 
found  in  the  modern  automobile  lighting 
equipment  with  some  modifications. 


Obviously,  if  the  cost  is  to  be  within  rea- 
son, the  most  expensive  part  of  the  entire 
outfit — the  storage  battery — should  be  so 
arranged  that  it  may  be  used,  not  only  in 
the  lighting  of  the  house,  but  for  the 
motor  car  as  well.  It  is  here  assumed 
that  the  builder  of  the  cottage  or  else 
some  member  of  his  camping  party  owns 
a  car  of  some  sort;  or  if  not  a  car,  then 
a  motor  boat.  If  such  is  not  the  case,  the 
only  alternative  is  to  add  a  small  gener- 
ator and  gasoline  engine  to  the  lighting 
equipment,  unless  there  should  happen  to 
be  a  small  waterpower  available  near  the 
site  of  the  cottage.  The  case  of  the  com- 
plete isolated  plant,  however,  requires  a 
different  treatment  and,  while  a  six-volt 
installation  is  contemplated  in  the  pres- 
ent article,  the  complete  generating  plant 
permits  of  the  use  of  a  higher  voltage 
which  is  advantageous  to  a  degree.  As- 
suming, however,  for  the  sake  of  co- 
herence in  this  article,  that  the  cottage 
owner  has  access  to  a  car  or  boat  engine 
and  small  lighting  generator,  we  may 
proceed  to  consider  how  the  plant  may  be 
arranged  to  take  care  of  the  house 
lighting. 

The  greatest  advance  in  interior  light- 
ing equipment  in  recent  years  was  made 
when  the  mazda  lamp  was  perfected. 
Now,  to  cap  the  climax,  we  have  the 
nitrogen-filled  lamp,  which  is  very  nearly 
100  per  cent,  greater  in  efficiency  than 
the  ordinary  mazda,  and  what  is  of 
greatest  moment  in  our  own  case  is  the 
fact  that  the  nitrogen-filled  lamp  is  now 
available  in  a  6-volt,  2i-candlepower  size. 
This  lamp  consumes  about  13.65  watts 
and  gives  a  light  that,  when  properly 
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shaded,  is  ideally  adapted  to  the  present 
requirements.  This,  then,  solves  the 
problem  for  the  units  of  greatest  power 
that  we  shall  require  for  the  living  room 
and  the  combined  dining  room  and 
kitchen.  The  sleeping  balconies  may 
have  a  6  c.p.  mazda  lamp  each,  above 
them,  and  the  porch  should  also  be  sim- 
ilarly equipped. 

Assuming  two  of  the  21  c.p.  lamps  in 
both  living  and  dining  rooms  and  the 
three  6  c.p.  lamps  in  the  remaining 
nooks,  we  have  a  total  wattage  of  54.60 
for  the  nitrogen  and  18  watts  for  the 
mazda  lamps,  or  a  total  of  72.60  in  all. 
If  every  one  of  the  lamps  were  to  be 
turned  on  at  one  time,  the  current  would 
reach  rather  more  than  12  amperes,  but 
in  view  of  the  fact  that  the  various  mem- 
bers of  the  party  would  scarcely  be  so 
distributed  about  the  cottage  that  they 
would  require  all  of  the  lamps,  since  such 
a  use  would  involve  the  combined  occu- 
pations of  sitting  on  the  porch,  retiring, 
reading,  cooking  and  eating.  Therefore, 
we  may  estimate  that  the  average  peak 
load,  so  to  speak,  would  be  in  the  neigh- 
borhood of  six  amperes.  For  a  com- 
promise in  the  selection  of  our  battery, 
we  may  say  that  the  battery  should  be 
capable  of  standing  a  discharge  of  eight 
or  ten  amperes  for  ten  hours. 

An  examination  of  the  data  supplied 
in  connection  with  several  prominent 
makes  of  lighting  batteries  discloses  two 
models  either  of  which  should  serve  our 
purpose  admirably.  The  advantage  to 
be  found  in  the  larger  battery  is  princi- 
pally in  its  ability  to  stand  up  under 
harder  usage  and  in  the  fact  that  the  re- 
charging need  not  be  done  so  frequently. 
The  specifications  referred  to  are  as 
follows : 

6- Volt      60-80  Amp.  Hrs.    37Lbs.    Price  $16.00 
6-Volt     80-100     '  49    "  22-°° 

In  the  recharging  of  the  battery  it  is 
intended  that  the  case  shall  be  placed  in 
a  carrier  on  the  car  or  in  the  motor  boat 
in  order  that  the  charging  may  be  done 
while  the  engine  is  running,  and  without 
necessitating  a  special  run  of  some  ten 
hours  solely  for  the  purpose  of  charging 
the  battery.  If  the  battery  is  placed  in 
the  car  each  day,  or  perhaps  every  other 
day,  sufficient  charging  will  be  done  to 


,keep  it  in  good  shape  during  the  ordinary 
course  of  running  about. 

The  selection  of  the  lighting  fixtures 
should  properly  rest  with  the  individual. 
The  use  of  lamps  equipped  with  one  of 
the  miniature  bases  is  strongly  recom- 
mended, first,  because  such  bases  are 
now  standard  in  automobile  lighting 
equipment,  and,  secondly,  because  these 
lamps  are  much  cheaper  than  the  low- 
voltage  lamp  fitted  with  a  standard  Edi- 
son base.  The  lamps  may  be  fitted  either 
with  the  candelabra  Edison  base  or  the 
Ediswan  type.  The  latter  has  advan- 
tages in  point  of  positive  connection  and 
easy  removal. 

The  sockets,  switches  and  wiring  may 
be  of  the  standard  or  the  miniature  char- 
acter. Adapters  are  provided  whereby 
the  candelabra  size  of  base  will  be  fitted 
to  a  standard  socket  which  offers  the  ad- 
vantages of  cheap  and  readily  obtainable 
shades  and  other  accessories.  However, 
if  the  scheme  of  everything  in  miniature 
is  to  be  carried  out — and  for  the  sake  of 
appearances  this  is  recommended — the 
small  fittings  may  readily  be  obtained, 
even  to  tiny  push  switches  for  the  wall 
and  dome  lights  for  the  ceiling.  Space 
will  not  permit  of  the  illustration  of  these 
many  interesting  little  fixtures  but  the 
reader  has  only  to  send  for  the  catalogue 
of  any  prominent  electrical  supply  house 
for  the  fullest  information  and  prices. 

The  wiring  of  the  cottage  is  an  impor- 
tant consideration  for  the  voltage  is  so 
low  that  the  distribution  must  be  correct 
in  order  that  all  lamps  may  burn  at  full 
candle  power.  This  article  may  there- 
fore be  considered  as  an  introduction  to 
the  subject  and  for  those  who  contem- 
plate an  installation  it  is  suggested  that 
they  secure  an  abundance  of  catalogues 
and  become  familiar  with  the  names  and 
uses  of  the  various  fixtures  which  will  be 
referred  to  in  the  next  article.  The  com- 
plete wiring  diagram  for  the  house  will 
be  worked  out  in  the  July  issue  of  THE 
WORLD'S  ADVANCE. 


If  you  enjoy  THE  WORLD'S  ADVANCE. 
tell  others;  if  not,  tell  us.  Have  you  any 
suggestions  to  make?  If  so,  send  them  in. 


The  Electrical  Entertainer's  Program 


E  selection  and  preparation  of  the 
A  experiments  to  be  used  in  his  pro- 
gram must  needs  rest  with  the  enter- 
tainer himself.  The  work  must  show 
the  individuality  of  the  entertainer,  since 
he  is  to  perform  the  experiments  and  is 
responsible  for  their  reception  by  the  au- 
dience. The  hints  offered  in  this  article 
should,  therefore,  be  considered  in  the 
light  of  suggestions  only,  and  the  most 
the  writer  can  hope  is  that  they  will  start 
the  entertainer  on  the  right  track.  Con- 
stant experiment  day  after  day  will  serve 
to  bring  out  the  wonderful  possibilities 
in  the  apparatus,  and  as  the  worker  pro- 
ceeds he  should  make  note  of  the  effects 
produced  and  strive  in  future  attempts 
to  make  the  manner  of  presentation  more 
striking  and  interesting.  The  one  big 
thing  to  be  borne  in  mind,  as  outlined  in 
the  last  article,  is  that  the  experiments 
must  hold  the  interest  of  the  audience 
without  the  necessity  of  discourse  or  ex- 
planation. In  the  first  place,  the  high 
frequency  discharge  produces  a  deafen- 
ing noise  which  in  itself  renders  speech 
inaudible  while  the  coil  is  in  operation, 
and,  secondly,  the  audience  as  a  rule  does 
not  care  what  the  entertainer  has  to  say 
and  it  must  be  shown.  Simplicity  should 
be  the  keynote  throughout,  for  the  aver- 
age theatre  audience  may  be  treated  as  a 
more  or  less  unruly  crowd  of  children 
who  want  solely  to  be  amused  and  enter- 

*This  article  is  one  of  a  series  that  has  appeared 
in  past  issues  of  Modern  Mechanics  and  THE  WORLD'S 
ADVANCE  since  September,  1914.  Previous  installments 
have  covered  the  construction  of  the  apparatus  re- 
ferred to  in  this  article.  The  demand  for  the  back 
numbers  has  been  so  great  that  several  issues  are 
now  out  of  print  and  can  no  longer  be  supplied.  The 
author  has  in  preparation,  however,  a  very  complete 
book  dealing  with  this  subject  in  a  thorough  manner 
and  interested  readers  may  obtain  information  rela- 
tive to  the  work  through  our  Book  Department. 


tained.  With  these  facts  in  mind,  the  en- 
tertainer may  plan  his  program.  The 
number  of  experiments  is  seemingly  lim- 
itless when  one  starts  to  operate  the  ap- 
paratus, and  as  the  time  allotted  the  aver- 
age feature  act  in  vaudeville  is  from 
twenty  to  thirty  minutes,  it  is  obvious 
that  only  the  pick  of  the  lot  should  be 
chosen.  Some  may  be  selected  for  their 
beauty,  but  the  majority  should  be  picked 
with  a  view  to  their  sensational  qualities. 

Probably  the  most  effective  opening 
number  is  produced  by  the  high  fre- 
quency transformer  in  operation  at  full 
power  with  a  dark  stage.  The  streamers 
of  fire  leap  out  for  several  feet  in  all 
directions  from  the  ball  atop  the  trans- 
former. The  discharge  makes  a  tremen- 
dous crackling  and  crashing  noise  which 
impresses  the  audience  through  its  weird- 
ness  even  before  the  curtain  rises.  As 
the  curtain  ascends,  the  center  of  the 
stage  appears  to  be  filled  with  a  twisting, 
darting  mass  of  slender,  purplish  fingers 
of  fire  which  snap  at  the  entertainer  as 
he  enters  through  the  center  door  and 
walks  down  stage  or  toward  the  foot- 
lights. The  current  may  at  this  time  be 
shut  off  and  the  lights  turned  on  full  for 
the  opening  remarks  which  were  dis- 
cussed in  the  preceding  article. 

After  the  short  preliminary  address 
the  performer  may  briefly  explain  to  the 
audience  how  modern  science  enables 
man  to  make  electricity  his  servant,  and 
a  servant  whose  services  are  to  be  re- 
spected but  not  feared.  For  instance, 
he  can  say  that  if  he  were  to  place  his 
hands  across  the  terminals  of  the  low 
frequency  transformer  (pointing  out  the 
instrument,  but  not  explaining  its  prin- 
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ciples)  he  would  receive  a  shock  that 
would  positively  be  fatal,  since  its  volt- 
age is  in  excess  of  that  used  in  the  elec- 
tric chair.  He  may  then  go  on  to  say  that 
through  a  simple  process  of  conversion 
which  changes  the  nature  of  the  current 
but  which  does  not  in  any  way  materially 
reduce  its  strength,  and  which,  indeed, 
serves  to  increase  its  voltage  to  near  or 
quite  the  million  mark,  he  is  enabled  to 
apply  that  erstwhile  destructive  force  to 
the  good  of  mankind,  curing  diseases, 
relieving  pain  and  in  countless  other 
ways  fulfilling  the  claim  that  electricity 
is  man's  greatest  servant  when  intelli- 
gently handled.  The  performer  may 
then  show  how  the  tremendous  current 
can  be  taken  through  the  body  without 
danger,  even  though  its  voltage  is  hun- 
dreds of  times  that  used  for  purposes  of 
electrocution.  A  metal  rod  is  grasped  in 
the  hands,  and  while  standing  on  an  in- 
sulated stool  the  performer  approaches 
the  ball  discharger  of  the  transformer 
with  the  lights  out  and  the  coil  in  opera- 
tion. As  the  rod  nears  the  ball  a  beauti- 
ful halo  or  luminous  vapor  gathers  at 
the  point  and  increases  in  intensity  as 
the  distance  is  shortened.  Finally,  when 
the  rod  is  within  four  or  five  feet  of  the 


ball,  an  enormous  sheet  of  purplish-white 
flame  crashes  across  the  intervening 
space  and  into  the  rod  held  in  the  hands. 
The  spark  leaps  into  the  air  and  breaks 
as  the  heat  causes  it  to  rise,  and  the  mo- 
ment the  discharge  is  broken  another 
flame  takes  its  place.  If  the  distance  is 
shortened  to  within  six  inches  or  a  foot 
of  the  ball,  a  piece  of  stick  or  bit  of 
paper  held  in  the  spark  will  be  ignited 
immediately. 

The  performer  may  then  withdraw 
and  have  the  current  turned  off  for  a 
few  words  of  explanation.  The  next  ex- 
periment may  be  made  to  show  that  the 
current  is  actually  going  into  the  body  of 
the  entertainer.  To  this  end,  he  ap- 
proaches the  ball  with  his  rod  held  in 
one  hand  and  in  the  other  he  grasps  an 
electrode  to  which  is  connected  a  wire 
leading  to  one  terminal  of  an  incan- 
descent lamp.  The  other  terminal  of  the 
lamp  is  attached  to  a  second  electrode 
which  is  held  by  the  assistant.  When  the 
current  is  turned  on  the  spark  leaps  to 
the  rod  as  before  and  the  lamp  is  lighted 
to  full  incandescence  or  even  burned  out 
by  the  current  passing  between  the  bodies 
of  the  performer  and  his  assistant  stand- 
ing nearby. 


WHY  ALCOHOLISM  MAY  PRODUCE 
FATNESS. 

It  is  noticeable  that  those  addicted  to 
the  use  of  alcoholic  beverages  often  re- 
veal a  tendency  to  corpulence  which  is 
proportionate  to  their  use  of  the  drug. 
This  is  sometimes  taken  as  an  indica- 
tion of  health  and  is  often  pointed  out 
by  the  defenders  of  the  drink  habit  as 
being  sufficient  proof  of  the  harmless- 
ness  of  the  use  of  such  stimulants.  This 
fatness,  however,  is  not  a  sign  of  health. 
It  is  not  even  an  indication  that  alcohol 
is  harmless.  It  is  merely  the  result  of 
the  complete  oxidization  of  the  substance 
of  alcohol  by  the  human  body.  In  other 
words,  the  fact  that  the  absorption  of  a 
protoplasmic  poison  is  complete  rather 
than  partial.  The  body  will  oxidize  a 
two  ounce  quantity  of  alcohol  in  twenty- 
four  hours,  and  will  do  it  so  completely 


that  no  trace  of  alcohol  can  be  found  in 
any  excretory  substance. 

This  simply  means  that  the  unnatural 
heat  produced  in  the  body  by  the  pres- 
ence of  the  stimulant  answers,  for  the 
time  being  at  least,  for  what  would  other- 
wist  be  produced  by  the  expenditure  of 
fats  and  carbohydrates.  These  latter 
are  the  fuel  stored  up  by  the  body  and 
normally  burned  up  in  the  production 
of  necessary  bodily  heat.  When  alcohol 
is  consumed  it  furnishes  heat — though 
not  a  natural  heat — and  this  expenditure 
is  avoided.  The  fat  is  therefore  stored 
up  in  the  body  unused,  and  corpulence 
is  the  necessary  result. 

This,  of  course,  is  not  a  normal  con- 
dition nor  a  proper  process.  It  becomes 
more  unnatural  with  increasing  use  of 
alcohol. 


High  Frequency  Apparatus' 


DISREGARDING  for  the  moment 
the  effects  of  the  various  frequen- 
cies upon  the  body,  we  may  turn  our  at- 
tention to  the  broad  classifications  given 
by  the  manufacturers  of  apparatus  to  the 
currents  produced.  The  classes  are  in 
the  main  but  three :  the  Tesla  or  high  po- 
tential current,  the  D'Arsonval  or  med- 
ium potential  current,  and  the  Thermo, 
or  as  it  is  sometimes  called,  the  Thermo- 
Faradic  current  which  is  of  compara- 
tively low  voltage  as  high  frequency 
currents  go.  In  order  that  the  respective 
uses  of  the  three  currents  may  be  the 
more  fully  understood,  it  is  proposed  to 
treat  them  under  their  proper  headings. 

THE  HIGH  POTENTIAL  OR  TESLA  CURRENT. 

This  current  is  that  taken  from  the 
terminal  of  the  post  which  tops  the  high 
frequency  apparatus  and  it  is  generally 
applied  through  a  vacuum  electrode  of 
glass  which  is  held  in  an  insulated  handle 
of  suitable  form.  The  application  is 
quite  without  pain,  and,  in  fact,  without 
much  of  any  sensation  other  than  gentle 
warmth,  unless  the  electrode  is  lifted 
from  the  skin  in  which  case  the  resultant 
spark  is  rather  painful.  Therefore,  one 
of  the  first  points  for  the  operator  to  im- 
press upon  his  mind  is  the  fact  that  the 
electrode  should  never  be  applied  or 
taken  away  from  the  patient  without  the 
operator  placing  his  own  hand  upon  the 
glass  to  divert  the  current  from  the  pa- 
tient. The  entire  success  of  the  electro- 
therapeutic  treatment  may  be  said  to  rest 
in  the  practitioner  first  of  all  inspiring 
confidence  in  his  patient. 

"This  article  is  the  fourth  of  a  series  on  high  fre- 
quency apparatus.  The  first  article  appeared  in  the 
March  issue  of  Modern  Mechanics. 


The  most  pronounced  physiological  ef- 
fect of  the  high  voltage  current  is  shown 
in  the  increase  of  blood  supply  to  the 
part  under  treatment.  This  results  in  an 
improvement  in  the  local  nutrition. 
Other  characteristic  effects  are  an  in- 
crease of  heat  locally  without  a  rise  in 
the  body  temperature,  a  marked  in- 
crease in  excretion  and  secretion,  and  a 
general  effect  which  may  be  either  seda- 
tive or  stimulating  accordingly  as  the 
current  is  higher  or  lower  in  frequency. 

In  at  least  one  particular  can  the 
vacuum  tube  application  be  said  to  be 
the  direct  opposite  to  the  low  voltage  or 
D'Arsonval  treatment.  The  effect  of  the 
vacuum  tube  treatment  is  to  increase  the 
arterial  tension  when  the  tube  is  passed 
up  and  down  the  spine,  while  the  auto- 
condensation  treatment  with  the  D'Ar- 
sonval current  is  exceedingly  efficacious 
in  reducing  the  blood  pressure.  The  per- 
tinent fact  here  is  to  note  that  in  cases 
of  arteriosclerosis,  the  application  of  the 
vacuum  tube  to  the  spine  should  never 
be  made.  However,  where  the  blood 
pressure  is  found  to  be  normal,  this  treat- 
ment is  of  great  advantage  in  producing 
a  general  tonic  effect  upon  the  system, 
particularly  if  a  moderately  low  fre- 
quency is  used. 

In  cases  of  alopecia  and  other  diseases 
of  the  scalp  and  skin  the  vacuum  tube 
treatment  has  been  found  invaluable. 
The  treatment  has  received  a  large 
amount  of  publicity  under  the  misnomer 
of  "The  Violet  Ray,"  and  so  far  has  this 
misleading  advertising  been  carried  that 
the  treatment  has  frequently  been  con- 
demned as  quack.  The  violet  ray  part 
of  the  proposition  is  simply  a  fascinating 
and  perhaps  mysterious-sounding  trade 
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name  which  was  undoubtedly  coined  as  a 
result  of  the  appearance  of  the  vacuum 
tube  when  the  current  is  passing.  The 
interior  is  filled  with  a  purplish  blue 
light  which  has  lead  to  the  deception 
which,  while  it  makes  no  claims  defin- 
itely, leaves  the  uninitiated  under  the  im- 
pression that  the  treatment  is  in  some 
way  associated  with  the  famous  ultra- 
violet ray  of  Finsen.  The  fact  of  the 
matter  is" that  even  though  there  were  an 
appreciable  amount  of  ultra-violet  light 
generated  within  the  tube  (as  is  prob- 
ably the  case),  the  glass  walls  are  prac- 
tically opaque  to  the  ray  and  its  passage 
to  the  patient  would  be  stopped.  How- 
ever, beyond  the  mere  fact  that  this  slight 
deception  has  lowered  the  dignity  of  the 
treatment  and  has  made  it  a  name  almost 
as  common  as  that  of  a  patent  medicine, 
the  incident  need  not  concern  us.  The 
merit  of  the  high  frequency  current 
properly  applied  is  now  definitely  estab- 
lished beyond  question,  and  the  physician 
who  first  learns  its  powers  and  then  uses 
it  honestly  is  sure  to  derive  everlasting 
satisfaction  from  the  treatment. 

The  treatment  has  met  with  the  most 
encouraging  success  in  the  stimulation  of 
the  growth  of  hair  on  heads  not  hope- 
lessly bald,  and  the  experience  of  a  num- 
ber of  prominent  workers  goes  to  show 
that  even  gray  hair  may  be  restored  to 
its  original  color  through  a  perfectly 
natural  process.  While  success  has  not 
come  in  every  case,  still  the  results  are 
so  encouraging  that  the  writer  believes 
he  is  justified  in  stating  that  this  treat- 
ment offers  a  distinct  opportunity  to  the 
scalp  specialist  who  is  willing  to  apply 
himself  with  the  same  diligence  that  he 
would  bestow  upon  some  unfamiliar  but 
promising  drug.  The  effects  of  the  treat- 
ment are  cumulative,  and  in  stubborn 
cases  patience  is  necessary,  for  while  the 
first  few  treatments  do  not  perhaps  have 
the  desired  effect,  the  cumulative  char- 
acteristics come  out  after  persistent  ad- 
ministrations. 

For  the  application  of  the  high  voltage 
current  vacuum  electrodes  are  made  in 
almost  every  conceivable  form.  The 
scalp  is  treated  with  a  sort  of  rake  or 
comb  electrode;  the  cavities  are  ap* 
proached  with  forms  expressly  made  for 


the  purpose,  and  for  general  bodily  ap- 
plication a  variety  of  surface  electrodes 
may  be  obtained. 
(To  be  continued  in  the  July  number.} 


MARINE  SURVEY  DISCLOSES  MEN- 
ACES  TO  NAVIGATION 

In  that  portion  of  southeastern  Alaska 
forming  the  well-known  inside  passage 
followed  by  steamers,  in  a  distance  of  42 
miles  of  ship  channel,  there  has  recently 
been  discovered  by  Field  Agent  J.  A. 
Daniels  of  the  United  States  Coast  and 
Geodetic  Survey  21  pinnacle  rocks  hith- 
erto unknown  to  navigation.  One  of 
these  rocks,  described  as  a  submerged 
Washington  monument,  is  600  feet  high 
and  rises  to  within  17  feet  of  the  surface. 
All  of  the  rocks  are  located  in  water  of 
from  20  to  100  fathoms  deep. 

When  the  original  soundings  were 
made  it  is  probable  that  if  the  lead  struck 
any  one  of  the  pinnacles  it  slipped  off 
into  deep  water,  thus  failing  to  reveal  the 
danger  which  of  course  could  not  there- 
fore be  charted.  In  locating  these  rocks 
a  wire  drag  about  a  mile  long,  supported 
by  cables  to  surface  buoys  and  towed  by 
small  boats,  was  used.  When  the  old 
survey  was  made  the  wire  drag  was  not 
in  use,  and  before  this  last  survey  four 
pinnacle  rocks  were  discovered  in  this 
42-mile  stretch  by  ships  being  wrecked 
on  them.  They  are  named  for  the  ships 
that  were  lost — the  Idaho,  Ohio,  Potter 
and  California  rocks,  respectively.  The 
area  covered  by  the  wire  drag  was  60 
square  miles  and  it  cost  $675  to  discover 
each  rock.  The  Department  of  Com- 
merce states  that  the  cost  of  the  wreck 
of  the  State  of  California  was  31  lives 
and  $300,000,  so  that  this  wreck  alone 
would  pay  for  the  location  of  400  pin- 
nacle rocks,  or  would  run  a  wire  drag 
party  for  twenty  field  seasons  of  three 
months  each. 

If  Congress  will  appropriate  the  nec- 
essary funds  the  work  will  be  continued 
with  vigor,  so  that  mariners  would  feel 
safe  in  sailing  those  uncertain  waters. 
Hundreds  of  miles  are  yet  to  be  sur- 
veyed. 


Jbi/  tt/iomas  Stan/eiy  Curfrs 


Plant  Culture  by  High  Frequency  Current' 

Part  IV.     Construction  of  the  High  Frequency  Coil 


IN  previous  articles  the  reader  has  been 
told  of  the  construction  of  the  trans- 
former which  steps  the  commercial  light- 
ing current  up  to  a  potential  of  several 
thousand  volts,  the  condenser  which 
stores  up  this  high  voltage,  and  the  spark 
gap  or  discharger  across  which  leaps  the 
stored-up  current  in  the  condenser.  The 
discharge  of  the  condenser  across  the 
gap  sets  up  electric  oscillations  or,  as  it 
is  termed,  a  high  frequency  current.  In 
order  that  this  current  may  be  rendered 
suitable  for  the  purposes  of  electro-cul- 
ture, however,  its  potential  must  be 
raised  to  a  very  much  higher  degree  and 
the  object  of  this  article  will  be  to  ex- 
plain the  construction  of  the  special  type 
of  transformer  or  coil  employed  in  the 
process  of  stepping  up  the  already  high 
potential,  high  frequency  current. 

The  high  frequency  transformer  dif- 
ers  from  the  type  used  for  the  conversion 
of  low  frequency  or  commercial  currents 
in  that  it  has  no  core  of  iron  and  the 
turns  in  its  primary  and  secondary  are 
numbered  in  tens  and  hundreds,  respec- 
tively, instead  of  in  hundreds  and  thou- 
sands, as  is  the  case  with  the  transformer 
used  for  lighting  and  power  work.  Fur- 
thermore, on  account  of  the  extremely 
high  potentials  induced  in  the  oscillation 
transformer,  the  insulation  problem  must 
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be  treated  in  a  somewhat  radical  manner. 
This  problem  is  not,  however,  so  difficult 
of  solution  as  it  might  seem.  The  coil 
may  be  of  generous  proportions,  since 
close  coupling  of  the  primary  and  sec- 
ondary winding  is  not  essential,  and  the 
permissible  air  space  affords  a  most  ef- 
fective insulator.  While  the  efficiency  of 
oil  insulation  in  cases  similar  to  the  pres- 
ent one  is  not  questioned  for  one  mo- 
ment, still  the  air  insulation,  if  properly 
carried  out,  offers  exceptional  advan- 
tages over  all  other  forms  wherein  the 
windings  are  hidden  from  view  and  are 
inaccessible.  The  latter  method  has  ac- 
cordingly been  selected. 

The  transformer  consists  essentially  of 
a  primary  winding  of  eight  turns  of  cop- 
per strip  placed  at  the  base  of  a  cylinder 
around  which  is  wound  the  secondary  of 
300  turns  of  No.  30  D.  C.  C.  copper  mag- 
net wire  in  a  single  layer.  The  starting 
point  of  the  primary,  as  well  as  that  of 
the  secondary,  is  connected  to  a  stud  of 
metal  which  passes  through  the  base  of 
the  instrument  for  ground  connection. 
The  primary  of  the  coil  is  connected  in 
the  circuit  of  the  condenser  and  spark 
gap  in  order  that  the  oscillations  may 
pass  through  the  copper  strip  and  thus 
induce  a  high  frequency  current  of  high- 
er voltage  in  the  secondary  winding. 
The  general  appearance  of  the  completed 
coil  is  shown  in  the  illustrations,  Fig.  i, 
and  in  Fig.  2  the  reader  will  find  details 
of  the  parts  from  which  it  is  constructed, 
together  with  the  dimensions  of  the  vari- 
ous pieces. 
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The  secondary  cylinder  is  of  card- 
board and  made  expressly  for  the  pur- 
pose. In  designing  the  coil,  the  writer 
has  purposely  chosen,  wherever  practica- 
ble, dimensions  which  correspond  with 
the  standard  sizes  of  the  parts  now  ob- 
tainable through  electrical  manufacturers. 
Accordingly,  the  cylinder  has  been  made 
eight  inches  in  diameter  and  13  inches 
long.  The  wall  is  about  one-fourth  inch 
thick.  Into  each  end  of  the  cardboard 
cylinder  is  fitted  tightly  a  head  turned  up 
from  whitewood  and  soaked  for  an  hour 
in  melted  paraffin.  The  heads  are  drilled 
for  the  terminal  post  and  the  brass  stud, 
respectively.  The  details  of  the  terminal 
are  given  in  Fig.  2  but  the  stud  has  been 
omitted,  since  its  construction  is  obvious. 
The  next  operation  is  to  treat  the  card- 
board cylinder  to  three  coats  of  shellac, 
making  certain  that  each  coat  is  bone-dry 
before  applying  the  next  and  baking  the 
cylinder  after  each  coat  in  a  moderately 
warm  oven. 

With  the  third  coat  of  shellac  quite 
dry,  the  cylinder  may  be  mounted  in  the 
lathe  between  centers,  a  slender  screw 
driven  into  the  wooden  head  and  catch- 


ing a  slot  in  the  faceplate  to  afford  a 
means  of  driving.  The  lathe  should  then 
be  speeded  up  and  the  surface  of  the  cyl- 
inder carefully  gone  over  with  the  finest 
sandpaper  to  remove  the  inevitable  irreg- 
ularities caused  by  particles  of  dust  and 
dirt.  On  no  account  must  emery  paper 
or  cloth  be  used  and  the  lathe  bed  must 
be  scrupulously  clean  while  the  cylinder 
is  being  handled,  as  the  least  trace  of 
metal  chip  or  dust  under  the  winding 
would  be  fatal  to  good  results. 

The  surface  of  the  cylinder  having 
been  carefully  smoothed  over,  the  lathe 
may  be  prepared  for  the  winding.  The 
gears  are  set  to  cut  24  threads  per  inch 
and  the  winding  of  No.  30  D.  C.  C.  wire 
is  started  one-fourth  inch  from  the  end. 
In  starting,  the  wire  should  be  passed 
through  a  small  hole  in  the  cylinder  and 
the  hole  immediately  plugged  with  a  bit 
of  wood  covered  with  wet  shellac.  This 
will  prevent  the  winding  from  coming 
loose  during  subsequent  handling.  The 
lathe  should  be  turned  slowly  and  back- 
ward, and  the  wire  fed  through  a  guide 
held  in  the  tool  post.  When  the  finishing 
turn,  the  3OOth,  is  in  place,  the  final  end 
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Fig.  1.— The   High   Frequency   Coil   for  Plant   Culture   as   it   Appears   when   Completed. 
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Fig.   2. — The   Various   Parts   Required  in   the   Construction   of   the   High   Frequency   Coil. 


of  wire  may  be  passed  through  the  cylin- 
der and  secured  as  was  the  starting  end. 

While  the  coil  is  still  in  the  lathe,  the 
winding  should  be  coated  with  shellac 
applied  in  a  thick  solution  and  with  a  soft 
brush,  the  greatest  of  care  being  taken  to 
see  that  the  fluid  soaks  well  into  the  turns 
and  between  them  and  also  that  no  air 
bubbles  or  particles  of  dirt  are  permit- 
ted to  remain.  When  the  first  coat  has 
dried  for  an  hour  or  more,  the  cylinder 
may  be  carefully  removed  and  placed  in 
the  oven,  wherein  the  temperature  should 
not  be  over  150  degrees  F.  The  baking 
may  continue  for  a  few  hours  and  the 
second  coat  applied  after  the  coil  has 
been  put  back  in  the  lathe.  The  builder 
is  strongly  advised  to  do  all  of  the  paint- 
ing in  the  lathe,  as  the  examination  and 
turning  of  the  cylinder  is  greatly  facili- 
tated thereby.  The  third  coat  may  be 
the  final  one  and  it.  should  be  dried  as 
thoroughly  as  the  first  and  second. 

The  secondary  finished,  the  wooden 
heads  may  be  removed  and  connection 
made  with  the  terminal  and  base  studs. 
This  is  easily  accomplished  if  the  ends 
of  the  wire  are  left  long  and  passed 
through  the  holes  in  the  heads  with  the 
studs  fitting  loosely.  When  the  heads 
are  replaced,  the  wires  may  be  drawn 


taut  and  the  nuts  of  the  studs  turned  up 
to  grip  the  bare  wire.  The  heads  may 
then  be  secured  in  place  by  plugging  with 
wood  dipped  in  shellac,  the  small  holes 
drilled  around  both  top  and  bottom  of 
the  cylinder. 

The  base  of  the  instrument  is  simple 
in  construction,  as  is  readily  seen  in  the 
drawing.  The  method  of  supporting  the 
primary  strip,  as  well  as  the  nature  of  the 
latter,  will,  however,  bear  some  explana- 
tion. The  copper  strip  is  one-half  inch 
wide  and  one-sixteenth  inch  thick  and  is 
wound  edgewise  into  a  helix  having  an 
internal  diameter  of  io^4  inches.  This 
helix  material  is  also  to  be  obtained  in 
the  size  given  and  it  can  be  purchased  far 
more  cheaply  than  it  can  be  formed  up 
by  the  amateur  workman  unless  he  has 
the  necessary  equipment  for  the  bending 
operation.  As  this  device  is  quite  com- 
plicated, the  space  necessary  for  its  de- 
scription will  not  be  taken  here.  The 
problem  is  to  bend  the  thin  strip  edge- 
wise and  prevent  it  from  buckling. 

Assuming  that  the  builder  has  pro- 
cured the  helix  material,  eight  complete 
turns  of  which  are  required,  the  atten- 
tion may  be  directed  to  the  posts  which 
support  the  helix  on  the  base  and  at  the 
(Continued  on  page  861) 


Recent  Novel  Patents 


A  Surface  Gauge 


A  New  York  inventor  has  just  secured  patent 
rights  on  a  very  novel  design  of  surface  gauge 
which  is  illustrated  in  one  of  the  accompanying 
sketches.  As  will  be  noticed,  it  consists  of  a  heavy 
block  on  which  is  pivoted  a  long  arm.  The  arm  may 
be  set  at  any  angle  by  means  of  the  protractor.  On 
this  arm  slides  another  arm.  This  device  should 
prove  very  convenient  in  laying  out  work. 


A  Pot  and  Cover  Lifter 

An  Austrian  inventor  has  been  granted  a  patent 
upon  an  ingenious  pot  and  cover  lifter,  made  from  a 
strip  of  sheet  metal.  It  is  slotted  at  both  ends,  so 
that  the  fingers,  which  have  been  curved,  will  easily 
grasp  pots  and  pans  of  various  shapes. 


A  Coat  and  Vest  Combined 

The  man  who  likes  to  work  in  his  shirt  sleeves 
and  at  the  same  time  has  no  convenient  place  to 
hang  his  coat  will  be  interested  in  a  combination  coat 
and  vest  upon  which  a  patent  has  been  granted  to  an 
Illinois  inventor.  The  coat  flap  is  made  in  combina- 
tion with  the  vest  flap.  The  coat  flap  has  an  inner 
pocket. 


A  Knife  Sharpener 

A  knife  sharpener  of  unusual  design  has  been 
patented  by  a  man  in  New  York.  It  consists  of  a 
hinged  plate  which  is  screwed  to  a  table  edge  or  shelf, 
an  upright  plate,  cut  with  a  V-shaped  notch,  and  a 
sharpening  steel  fixed  upright  in  the  wedge.  The  knife 
to  be  sharpened  is  drawn  across  the  steel,  the  angle 
of  the  sharpened  edge  being  controlled  by  the  wedge. 


Cigar-Box  Humidor 

A  cigar-box  consisting  of  two  thicknesses  of  wood 
on  the  top,  bottom  and  front,  containing  moistening 
pads  between  the  two  bottom  layers,  is  the  subject  of 
a  patent  recently  granted  to  a  Florida  inventor.  The 
inner  layers  of  wood  are  perforated  so  that  the  mois- 
ture from  the  pads  can  penetrate  to  the  cigars. 


A  Fruit-Picker 

A  scissors-like  fruit  stem  cutter  which  is  adapted  to 
fit  the  hand  of  the  cutter  has  been  patented  by  an 
inventor  in  California.  The  two  blades  of  the  cutter 
pivot  at  a  point  within  the  small  of  the  hand,  and 
they  are  held  to  the  forefinger  and  thumb  by  small 
straps,  so  that  they  may  be  opened  and  closed  readily. 


A  Coin  Wrapper 


A  new  coin  wrapper  has  been  devised  by  a  Chica- 
goan.  It  consists  of  a  metal  box,  open  on  two  sides, 
with  slots  at  the  ends.  A  clamping  tool  forces  the 
coins  together  for  wrapping,  when  its  ends  are  in- 
serted in  these  slots,  and  it  removes  them  when  the 
wrapping  is  completed. 


Tool  for  Demounting  Rims 

Demountable  rims  and  demounting  tools  for  auto- 
mobiles have  been  the  subjects  of  countless  patents. 
A  new  tool  for  this  purpose,  however,  is  unique  in 
_some  of  its  features.  A  Connecticut  man  is  its  in- 
ventor. The  tool  consists  of  a  lever  arm  to  which 
is  attached  two  arms  of  steel.  These  arms  with  the 
handle  act  as  a  double  lever.  The  ends  of  the  arms 
are  bent  to  fit  the  edge  of  the  rim.  Depressing  the 
lever  pries  one  end  of  the  rim  downward,  so  that  the 
tire  can  be  removed. 
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A  Spring  Clothes-Pin 

A  clothes-pin,  which  is  fitted  with  a  spring  so  that 
it  can  be  clamped  upon  the  wire  and  the  object  to 
be  suspended,  has  been  patented  by  a  New  York  in- 
ventor. A  groove  is  cut  in  the  upper  end  of  the  pin 
in  order  that  the  clothes-line  will  fit  in  it  and  be  held 
tightly.  The  lower  inner  surface  of  the  clamps  is 
corrugated  in  the  same  way  so  that  the  article  to  be 
dried  will  not  slip. 


Ingenious  Claw-Hammer 


provided  with 
claw  that   slides  at   the   will  of   the   operator, 


A  claw-hammer  which  is 


adjustable 
p   and 

down  the  handle,  has  been  patented  by  a  California 
man.  A  locking  pawl  is  fitted  at  the  bottom  of  the 
slide,  so  that  the  claw  may  be  locked  in  any  position. 
This  device  will  be  found  very  convenient  in  remov- 
ing nails  of  all  lengths  from  wood.  Sometimes  a  nail 
is  protruding  some  distance  and  cannot  be  removed 
with  the  ordinary  claw-hammer. 


Sanitary  Drinking  Cup 

A  sanitary  drinking  cup,  by  means  of  which  the 
faucet  to  which  it  is  attached  may  be  independently 
used,  has  been  invented  by  an  Oregonian.  The  cup 
comprises  a  bent  tubular  stem  which  is  pivoted  to  a 
clamp  attached  to  the  faucet.  When  the  cup  is  used 
the  bent  end  of  the  stem  is  swung  under  the  faucet; 
when  the  faucet  is  used,  the  cup  is  swung  up  out  of 
the  way  on  the  same  pivot. 


A  Swimming  Machine 

An  ingenious  swimming  machine  is  the  subject  of 
a  patent  granted  recently  to  a  Colorado  inventor.  It 
consists  of  a  number  of  floats  to  the  bottom  of  one 
of  which  is  connected  a  small  propeller  and  a  driving 
gear.  A  swimming  device  of  this  kind  makes  it  possible 
for  anyone  to  cover  long  distances  in  the  water  with 
the  minimum  of  fatigue  and  at  far  greater  speed  than 
by  ordinary  means. 


A  Portable  Fire  Escape 

A  portable  fire  escape,  which  is  to  be  attached  to 
the  body  of  the  person  making  the  escape,  has  been 
designed  by  a  Maine  inventor.  A  belt  is  provided  at 
the  lower  end,  which  is  intended  to  be  passed  around 
the  body.  A  rope  is  hooked  to  the  building  and  is 
passed  through  several  metal  pins  set  rather  close  to- 
gether and  the  upper  part  of  the  contrivance.  As  the 
escaping  person  slides  to  safety  sufficient  friction  is 
exerted  by  the  pins  against  the  rope  to  sufficiently  re- 
tard the  passage  to  the  ground. 


Set  Screw  Holds  Pen  in  Place 

To  vary  the  monotony  of  the  ordinary  type  of  pen, 
an  inventor  in  Oregon  has  brought  out  a  somewhat 
complicated  pen  clamping  device.  The  end  of  the 
penholder,  which  is  hollow,  is  fitted  with  a  plug  in 
which  is  placed  a  spiral  spring.  The  pen  point  is  in- 
serted so  that  it  forces  against  this  spring,  and  can 
therefore  be  adjusted.  A  thumb  screw,  set  at  right 
angles,  passes  through  the  end  of  the  pen  holder 
and  clamps  the  point  in  place. 


Twine  Cutter  for  Finger 

A  small  metal  cap  made  to  go  on  the  finger  and 
fitted  with  a  sharp  edge  for  cutting  the  twine  on 
boxes  is  an  ingenious  little  device  recently  patented. 
The  tip  is  made  flexible  so  that  it  will  fit  a  variety  of 
finger  ends.  The  great  advantage  of  this  device  is 
Mu 


. 

that    it    is    constantly    at    hand.      Much    time    is    often 
wasted  by  clerks  in  hunting  fo 
cut  the  string  of  packages. 


Fan  Cools  Air  by  Ice 

The  combination  of  an  electric  fan,  a  protecting 
shield  for  the  blades  and  a  pan  to  hold  a  block  of 
ice  is  the  subject  of  a  patent  recently  issued  to  a  man 
in  Iowa.  The  ice  is  placed  in  the  receptacle  behind 
the  fan  and  shield.  The  fan,  revolving,  draws  warm 

room. 
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A  Telephone  Handbook 

While  there  are  many  telephone  reference 
works  available  at  present,  the  latest  contribu- 
tion of  David  Penn  Moreton,  entitled  Drake's 
Telephone  Handbook*  fills  an  important 
want.  It  is  in  the  nature  of  a  handbook,  and 
as  such  it  covers  the  subject  in  a  concise,  prac- 
tical and  handy  manner.  The  author  does  not 
give  lengthy  and  overdrawn  discourses  on 
electrical  and  magnetic  principles,  but  instead 
he  introduces  the  subject  proper  to  the  reader 
with  , the  least  amount  of  preliminary  discus- 
sion. It  is  assumed  that  the  reader  has  a  good 
fundamental  knowledge  of  electricity  in  gen- 
eral and  wishes  to  use  Mr.  Moreton's  work 
as  a  pocket  reference  book. 

*  Drake's  Telephone  Handbook,  by  David  Penn 
Moreton,  E.E.,  B.S.  Published  by  Frederick  J.  Drake 
&  Co.,  Chicago,  111.  Contains  286  pages  and  over 
1 60  illustrations.  Cloth  bound.  Pocket  size. 
Price,  $1.00. 


Electrical  Measurements 

A  handy  reference  work  for  those  interested 
in  electrical  measuring  instruments  and  their 
uses  has  recently  been  published  under  the 
title  of  Electrical  Measurements*  The  com- 
mendable feature  of  this  work  is  that  the  au- 
thors have  taken  it  for  granted  that  the  readers 
have  a  good  basic  knowledge  of  electricity, 
and,  as  a  result,  it  opens  without  loss  of  time 
or  space  to  the  subject  under  discussion.  The 
authors  appear  to  have  covered  the  subject  in 
a  thorough  manner,  and,  what  is  more,  they 
have  devoted  a  goodly  part  of  the  work  to 
recording  watt-hour  meters. 


*  Electrical  Measurements,  by  Bushnell  and  Turn- 
bull.  Published  by  the  American  Technical  Society, 
Chicago,  111.  Contains  170  pages  and  139  illustra- 
tions. Cloth  bound.  Price,  $1.00. 


Electro-Chemistry  and  Welding 

Intensely  interesting  subjects  are  electro- 
chemistry and  welding,  and  it  is  doubtful  if 
they  could  be  covered  in  a  more  comprehen- 
sive and  entertaining  way  than  in  the  work  of 
Messrs.  Burgess  and  Cravens  entitled,  Applied 
Electrochemistry  and  Welding*  In  truth,  the 
book  is  really  two  separate  works:  the  first, 
dealing  with  electro-chemistry,  has  been  pre- 
pared by  Charles  E.  Burgess  and  deals  with  all 


that  is  worth  knowing  regarding  this  fruitful 
field  of  electrical  application;  the  second,  pre- 
pared by  George  W.  Cravens,  discusses  at 
length  the  various  methods  of  welding,  both 
ancient  and  modern.  In  connection  with  the 
latter  portion  of  the  book,  the  sections  dealing 
with  Thermit  and  electric  welding  are  of  par- 
ticular interest. 


*  Applied  Electrochemistry  and  Welding,  by  Bur- 
gess and  Cravens.  Published  by  the  American  Tech- 
nical Society,  Chicago,  111.  Contains  132  pages  and 
is  profusely  illustrated.  Cloth  bound.  Price,  $1.50. 


A  New  Wireless  Book 

What  is  beyond  doubt  an  innovation  in  wire- 
less books  is  the  recent  work  entitled,  A 
Wireless  Receiving  Set  for  Time  Signals*  It 
is  evident  that  its  author  has  endeavored  to 
describe  in  the  simplest  and  most  comprehen- 
sive manner  how  to  build  a  wireless  set  for 
receiving  Government  time  signals.  While 
primarily  intended  for  jewelers  and  watch- 
makers, this  book  should  be  of  almost  equal 
interest  to  the  beginner  in  wireless  telegraphy, 
or  the  amateur  who  desires  to  build  a  long- 
distance receiving  set  at  a  small  outlay  for 
materials.  It  enjoys  the  distinction  of  being 
one  of  the  few  books  that  really  describe  the 
construction  of  the  different  pieces  of  appara- 
tus in  a  complete  manner,  leaving  nothing  to 
the  reader's  imagination. 


*A  Wireless  Receiving  Set  for  Time  Signals.  Pub- 
lished by  C.  Brandes,  Inc.,  32  Union  Sq.,  New  York 
City.  Contains  32  pages,  15  illustrations  and  a  code 
chart.  Durable  paper  cover.  Price,  25  cents. 


An  Electrical  Book  for  the  Beginner 

To  the  reviewer  of  the  books  in  these  col- 
umns there  is  a  particular  and  personal  inter- 
est attached  to  the  work  entitled,  Practical 
Lessons  in  Electricity*  by  Millikan,  Crocker 
and  Mills.  It  is  quite  some  years  ago  now  that 
he  received  a  copy  of  an  earlier  edition  of  the 
same  work  and  spent  many  an  hour  diligently 
studying  and  learning  by  its  aid  the  elemen- 
tary principles  of  electricity  and  electrical  ma- 
chinery. The  present  edition  incorporates  sev- 
eral minor  changes  that  have  been  necessitated 
by  improvements  in  electrical  machinery  dur- 
ing late  years,  although  in  the  main  it  is  much 
the  same  as  the  earlier  editions,  indicating  that 
the  work  has  been  popularly  received.  While 
much  could  be  said  regarding  Practical  Les- 
sons in  Electricity,  briefness  compels  these 
points  only  to  be  mentioned :  It  covers  the 
important  principles  of  electricity  in  a  concise 
manner;  important  electrical  devices,  such  as 
the  telephone,  dynamo,  motor,  batteries,  stor- 
age batteries  and  the  telegraph  are  touched 
upon ;  and,  in  a  word,  it  may  be  added  in 
conclusion  that  the  book  is  unhesitatingly 
recommended  to  the  layman  desirous  of  secur- 
ing a  fundamental  knowledge  in  electricity. 


*  Practical  Lessons  in  Electricity,  by  Millikan, 
Crocker  and  Mills.  Published  by  the  American  Tech- 
nical Society,  Chicago,  111.  Contains  318  pages  and 
is  profusely  illustrated.  Cloth  bound.  Price,  $1.3°. 


Questions  and  Answers 


This  department  will  appear  regularly  in  THE  WORLD'S  ADVANCE,  subject  to  following 
regulations:  The  questions  must  be  legibly  written  with  typewriter  or  in  ink,  on  one  side  of 
the  sheet.  Each  question  must  be  definite  and  cover  but  one  point  of  the  subject  under  con- 
sideration, although  a  letter  can  contain  more  than  one  question.  On  the  10th  of  the  second 
month  preceding  the  date  of  issue  of  the  magazine,  all  the  questions  on  hand  will  be  consid- 
ered and  those  which  are  put  in  the  most  intelligent  manner  and  of  widest  general  interest 
will  be  selected  for  publication  in  such  issue,  the  number  being  governed  by  the  space  available. 
All  other  questions  will  be  returned  to  the  writers  with  a  statement  of  the  price  for  which 
they  will  be  answered  by  letter.  Return  postage  must  be  enclosed  with  each  letter  containing 
questions,  and  the  letters  must  be  addressed  to  the  Questions  and  Answers  Department  and 
contain  nothing  relative  to  other  departments  of  the  magazine. 
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WEATHER  BULLETINS. 

Although  we  have  at  various  times  explained 
the  meaning  of  the  code  used  by  Arlington 
and  Key  West  in  sending  the  weather  bulle- 
tins at  10  P.  M.,  we  still  receive  many  in- 
quiries as  to  their  meaning.  We  will,  there- 
fore, attempt  to  cover  all  of  the  many  inquiries 
by  the  following  explanation: 

The  bulletin  is  preceded  by  the  letters 
USWB,  meaning  U.  S.  weather  bulletin.  Then 
follows  a  series  of  characters  thus,  699131, 
Too6i8,  etc.  The  letter  stands  for  the  place 
at  which  the  observations  were  recorded. 
These  stations  are  S-Sidney,  T-Nantucket, 
DB-Delaware  Bay,  H-Hatteras,  C-Charleston, 
B -Bermuda,  K-Key  West,  P-Pensacola,  for 
the  Atlantic  group;  and  DU-Duluth,  M-Mar- 

?uctte,  U-Sault  St.  Marie,  G-Green  Bay;  CH- 
hicago,  L-Alpena,  D-Detroit,  V-Cleveland, 
and  F-Buffalo,  for  the  Great  Lakes  group.  The 
first  three  numbers  indicate  the  barometer 
reading.  The  first  figure  of  the  barometer  is 
omitted}  for  it  is  known  that  if  the  first  figure 
of  the  bulletin  is  an  8  or  9  the  omitted  first 
figure  of  the  barometer  reading  was  a  2.  If 
the  first  figure  in  the  bulletin  is  other  than  an 
8  or  9  the  omitted  figure  was  a  3.  Thus  in 
the  above  illustration  the  barometer  was,  Sid- 
ney 29.91  and  Nantucket  30.06.  The  fourth 
figure  in  the  bulletin  is  the  direction  of  the 
wind.  The  compass  is  divided  into  8  parts, 
each  designated  with  a  number,  north  being 
I,  northeast  2,  etc.  The  last  figure  is  the 
velocity  of  the  wind  in  the  Beaufort  scale. 
The  complete  translation  of  the  above  example 
is,  then,  Sidney,  barometer  29.91,  wind  east 
three  miles,  Nantucket,  barometer  30.06,  wind 
north  forty  miles.  The  observations  are  taken 
at  8  in  the  evening. 


DYNAMO  DATA. 

(35)  W.  F.,  Des  Moines,  la.,  asks: 
Q.  i. — Will  the  following  design  and  di- 
mensions be  suitable  for  making  a  dynamo 
for  50  volts  and  10  amperes?  Upright  field 
magnet  (Thomson-Houston  type)  with 
cast-iron  magnet  cores,  2^/2"  dia.,  2"  long. 


Armature  core  2^4"  dia.,  2^"  long,  with  16 
slots,  each  W  x  jMs".  A  speed  of  2000 
rev.  is  preferred.  If  possible,  Nos.  17,  18, 
21  and  23  wire  should  be  worked  in,  for  a 
considerable  quantity  of  those  sizes  are 
on  hand. 

A.  i. — Using  a  size  of  wire  to  permit  an 
output  of  10  amperes,  you  can  get  on 
only  enough  turns  to  produce  about  20 
volts.  You  will  need  to  increase  the  di- 
mensions of  all  parts  about  20  per  cent. 
The  proportions  are  good.  For  your  guid- 
ance we  would  refer  you  to  Watson's  "How 
to  build  a  ^4  h.  p.  Dynamo,"  and  "How  to 
build  a  y%  h.  p.  Dynamo,"  but  will  be 
pleased  to  advise  you  further,  if  you  de- 
sire it. 


MOTOR  PROBLEMS  AND  AUTO- 
MOBILES. 

(36)     A.  S.,  Chicago,  111.,  asks: 

Q.  i. — What  horsepower  of  alternating  cur- 
rent motor  would  be  required  to  drive  a  5 
k.w.  no-volt  direct  current  generator? 

A.  i — About  7  or  8  h.p. 

Q.  2 — How  many  minutes  does  it  require 
for  a  generator  to  "build  up"  to  the  point  at 
which  it  would  be  suitable  to  start  a  5  h.p. 
motor? 

A.  2. — About  10  to  30  seconds  is  supposed 
to  be  allowed  for  starting  a  motor  of  the  size 
you  mention,  and  the  generator  ought  to  have 
its  field  magnet  well  established  in  the  same 
time.  Evidently  you  have  some  particular 
application  of  electric  power,  and  we  advise 
you  to  consult  the  engineering  authorities  at 
the  offices  of  some  of  the  manufacturing  com- 
panies, General  Electric,  Westinghouse,  Allis- 
Chalmers,  etc.  They  have  apparatus  to  sell 
and  are  very  free  with  reliable  advice 

Q.  3. — Does  it  require  the  same  horsepower 
to  drive  an  electric  car  as  a  gasoline  car? 

A.  3. — Under  the  same  conditions,  yes,  but 
in  consequence  of  the  gasoline  engine  having 
very  small  overload  capacity,  as  compared  with 
an  electric  motor,  the  former  must  be  built 
powerful  enough  to  supply  the  maximum  re- 
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quirements.  For  this  reason  it  may  not  work 
at  as  high  an  efficiency  at  ordinary  loads  as 
desirable. 


CONNECTIONS  FOR  TRANSFORMERS. 

(37)     E.  H.,  Placerville,  Idaho,  asks : 
Q.   i. — How  to  connect  three  transformers 
in  such  a  manner  as  to  change  a  primary  volt- 
age of  19,000,  three-phase,  to  440  volts,  two- 
phase? 

A.  I. — This  cannot  be  done  with  three 
transformers,  but  with  two,  connected  on  the 
"Scott"  or  "T"  plan,  it  can  be  accomplished. 
For  this  purpose  you  need  transformers  hav- 
ing primary  coils  wound  in  two  sections,  each 
for  9,500  volts,  which  can  be  coupled  in  series, 
also  having  taps  brought  out  at  the  16,400  volt 
points.  Secondaries  are  both  alike,  being  for 
440  volts.  Connect  No.  I  transformer  pri- 
maries in  series  and  haying  this  middle  point 
connected  to  one  terminal  of  No.  2  trans- 
former. The  two  terminals  from  No.  I  and 
the  special  tap  from  No.  2  will  give  the  three 
to  which  the  line  wires  connect.  The  four 
secondary  wires  will  permit  connections  of 
two-phase  order. 


REWINDING  A  MOTOR  INTO  A 
GENERATOR. 

(38)  J.  G.  E.,  Phillipsburg,  N.  J.,  asks: 
Q.  I. — What  should  be  the  new  winding  for 
a  22o-volt  ^  h.p.,  2,i5O-rev.  direct  current 
motor  to  permit  its  use  as  a  3O-volt  3O-am- 
pere  generator,  at  a  lower  speed?  It  has  a 
shuttle  armature  and  42-segment  commutator. 
A.  I. — To  get  the  y*.  h.p.  you  probably  would 
have  put  in  about  2.75  amperes,  or  about  600 
watts  To  ask  for  an  output  of  900  volts, 
and  that,  too,  at  a  reduction  of  speed,  will 
clearly  be  impossible.  You  can  get  about  20 
amperes  at  30  volts  by  rewinding  the  machine 
with  wire  six  numbers  larger  than  at  present. 
We  suppose  you  meant  a  toothed  drum  arma- 
ture rather  than  "shuttle,"  for  this  would  per- 
mit but  two  commutator  segments. 


REWINDING  A  MAGNETO. 

(39)     H.  B.,  San  Francisco,  Cal.,  asks: 
Q.  I. — Can  a  3-bar  telephone  magneto  gen- 
erator be  rewound  so  as  to  give  6  volts  and 
il/2  amperes,  direct  current,  a  2-segment  com- 
mutator being  used? 

A.  I. — Yes,  but  you  will  get  more  satisfac- 
tory results  if  you  adopt  a  6-slot  laminated 
drum  armature  and  a  6-segment  commutator. 
Especially  for  operating  ignition  apparatus 
the  shuttle  armature  will  be  irregular. 


INDUCTANCE  FORMULA. 

(40)     Roy  Hustor,  Toronto,  asks: 
Q.  I. — Can  the  formula— 

(5  X  D  X  T)3 


where  L  is  inductance  in  microhenrys,  D  aver- 
age diameter  in  inches,  N  depth  of  winding 
in  inches,  T  number  of  turns,  M  length  of 
coil,  in  inches,  be  applied  to  a  single  layer 
coil  of  a  loose-coupler,  or  to  a  doughnut  coil 
such  as  is  used  in  variometers? 

A.  I. — The  above  formula  applies  to  the 
doughnut  type  of  coil.  That  is,  to  a  coil  of 
more  than  one  layer  and  whose  length  is  small 
compared  with  its  diameter.  For  a  single 
layer  coil  such  as  the  ordinary  tuning  coil  the 
formula  simplifies  to — 

(5  X  D  X  T)2 


5/4N) 


1000  (M  -f  1/3  D) 

Of  course,  it  is  to  be  understood  that  these 
formulae  are  only  for  the  self  inductance  and 
moreover  are  only  approximations.  A  good 
treatise  on  self  and  mutual  inductance  is 
found  in  Reprint  No.  93,  "Formulae  and  Tables 
For  the  Calculation  of  Mutual  and  Self  In- 
ductance." This  bulletin  may  be  obtained 
from  the  Superintendent  of  Documents,  Gov- 
ernment Printing  Office,  Washington,  D.  C, 
for  thirty  cents.  It  contains  many  formulas 
and  explains  the  cases  to  which  each  applies.  It 
is  a  book  well  worth  having.  Fleming,  in  his 
"Principles  of  Electric  Wave  Telegraphy  and 
Telephony,"  explains  several  formulas  for  cal- 
culating inductance  for  high  frequency  cur- 
rents. 


CHANGING  A  MOTOR  INTO  A 
GENERATOR. 

(41)  C.  E.  H.,  Deerfield,  N.  Y.,  asks: 
Q.  I. — Can  a  y/o  h.p.  soo-volt  .4-ampere 
motor — Crocker-Wheeler,  type  S— be  rewound 
so  as  to  give  an  output  as  a  generator  of  10 
volts  and  8  amperes?  It  has  a  laminated 
armature  with  8  slots  and  a  commutator  of  16 
segments. 

A.  I. — The  figures  you  have  indicated  allow 
for  a  motor  input  of  200  watts,  so  you  ought 
readily  to  obtain  the  80  watts  from  use  of 
the  machine  as  a  generator.  Perhaps  you  pre- 
fer to  drive  the  armature  at  a  lower  speed. 
It  would  appear  that  the  present  field  wind- 
ing might  be  of  the  series  rather  than  of  the 
shunt  type,  in  which  case  you  may  possibly 
be  able  to  utilize  it  merely  by  connecting  the 
two  coils  in  parallel  with  each  other  rather 
than  as  at  present  in  series.  At  any  rate,  it 
would  be  well  first  to  rewind  the  armature, 
then  to  try  the  machine.  You  will  require 
only  about  one-fortieth  as  many  turns  of 
wire,  you  can  therefore  use  wire  of  40  times 
the  size.  For  instance,  if  the  present  wire  is 
No  30,  you  could  use  No.  16,  double  cotton 
covered.  Wind  a  given  slot  and  its  opposite 
one-quarter  full,  bring  out  a  loop,  then  wind 
it  and  its  opposite  one-half  full,  and  bring  out 
a  second  loop.  Then  do  the  same  in  the  next 
slot  and  its  opposite.  You  will  thereby  get  16 
loops  for  attachment  to  the  commutator.  If 
you  have  to  rewind  the  field  magnets,  use 
No.  19  or  20,  single  cotton  covered. 
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Lightning  Protection 

By  A.  S.  Blatterman,  B.  S. 


IT  is  generally  recognized  that  a  light- 
ning discharge  is  oscillatory  and  that 
the  oscillations  are  of  high  frequency, 
perhaps  from  100,000  to  several  million 
cycles  per  secpnd.  At  these  high  fre- 
quencies the  electric  constants  of  conduc- 
tors are  very  different  from  those  nor- 
mally. In  the  passing  of  high-frequency 
currents,  energy  is  expended  in  two 
ways,  as  heat  at  the  surface  of  the  con- 
ductor and  in  electromagnetic  radiation 
into  surrounding  space.  In  the  case  of 
an  ordinary  lightning  rod,  the  resistance, 
which  depends  on  the  material  and  cross- 
section  of  the  rod,  is  of  little  importance ; 
even  the  shape  of  the  conductor,  which 
is  of  much  importance  with  frequencies 
from  100  to  100,000  cycles  per  second,  is 
of  relatively  little  importance  at  frequen- 
cies from  a  million  to  ten  million  cycles. 
It  is  evident  from  this  that,  provided  a 
lightning  discharge  is  oscillatory,  it  mat- 
ters very  little  whether  copper  or  iron, 
flat  or  round,  stranded  or  solid  conduct- 
ors are  used,  though,  to  be  sure,  there  is 
some  advantage  in  flat  ribbons  at  all  but 
the  highest  frequencies.  One  object  of  a 
lightning  rod  is  to  form  a  path  for  the 
discharge,  a  path  offering  much  less  ob- 
struction than  any  path  through  the 
structure  to  be  protected.  If  the  resis- 
tance were  all  important,  this  could  well 
be  done  by  using  a  very  large  copper  rod, 
but  at  these  very  high  frequencies  the 
impedance  is  measured  in  tens  or  even 
hundreds  of  ohms,  whereas  the  resis- 
tance may  be  but  a  small  fraction  of  an 


ohm.  Thus  the  inductance  of  the  rod  at 
these  high  frequencies  is  of  great  impor- 
tance. 

Lightning  discharges  from  cloud  to 
earth  undoubtedly  take  place,  not  only  at 
moderate  voltages,  but  also  at  voltages 
which  are  extremely  high,  the  latter  be- 
ing the  case  when  the  charged  cloud  is 
separated  from  earth  by  a  layer  of  more 
or  less  dry  air.  Under  these  conditions 
the  distribution  of  potential  may  be  quite 
uniform  and  the  air  may,  as  a  limiting 
case,  be  charged  to  its  breakdown  point 
all  through  its  mass,  when  the  p.d.  may 
be  great,  perhaps  hundreds  of  millions  of" 
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volts.  The  maximum  value  of  the  dis- 
charge current  may  also  be  very  great, 
reaching  thousands,  if  not  hundreds  of 
thousands,  of  amperes.  Such  enormous 
currents  passing  through  a  conductor  at 
high  frequency  give  rise  to  exceedingly 
high  potential  drops  along  the  conductor, 
and  for  this  reason  a  lightning  discharge 
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would  frequently  rather  jump  several 
feet  in  air  than  travel  one  foot  in  the 
conductor.  Sharp  bends  should  be 
avoided. 

For  the  protection  of  transmission 
lines  the  lightning  rod  is  usually  a  hori- 
zontal wire  or  a  couple  of  wires  carried 
along  the  towers  above  the  line  and 
grounded.  Such  construction  brings 
ground,  or  zero,  potential  up  to  a  point 
above  the  transmission  line  and  thereby 
lowers  the  electrostatic  potential  of  the 
space  in  which  the  transmission  line  is 
located.  The  ground  wire  also  protects 
the  stations  along  the  line  in  case  a  direct 
stroke  of  lightning  reaches  the  line,  by  its 
damping  effect  as  a  secondary  grounded 
conductor. 

Inasmuch,  however,  as  a  system  of 
overhead  ground  wires  cannot  be  a  com- 
plete enclosing  shell  of  perfect  conduc- 
tivity its  protective  effect,  however  great, 
cannot  be  quite  complete ;  therefore,  pro- 
tective devices  have  to  be  installed  at  the 
stations  as  safeguards  against  the  en- 
trance of  lightning  from  the  line. 

Station  protection  differs  somewhat 
from  the  ordinary  protection  of  build- 
ings. As  far  as  safeguarding  buildings 
is  concerned,  there  are  to  be  considered 
either  the  direct  lightning  stroke,  or  else 
the  secondary  discharge  caused  by  a  vio- 
lent primary  discharge  in  the  neighbor- 
hood. But  in  the  case  of  the  transmis- 
sion line,  where  station  damage  is  due 
largely  to  surges  which  are  characterized 
by  the  electrical  constants  of  the  line,  it 


Connections    for 


a    Multigap    Arrester    with    Shunt 
Resistance*. 


is  not  simply  a  matter  of  conducting  a 
lightning  stroke  safely  to  earth. 

It  is  true,  as  regards  sudden  versus 
sluggish  lightning  discharges,  that  the 
sudden  variety  is  most  dangerous.  Even 
the  slow  accumulation  of  charge  on  a 
line,  which  is  called  the  static  charge,  is  a 
series  of  spits,  as  can  be  shown  by  con- 
necting a  telephone  to  a  suspended  aerial 
conductor ;  but  such  accumulation  can  be 
taken  care  of  by  grounding  through  a 
high  resistance.  (See  Fig.  i.) 

When  a  pure  electric  wave  containing 
equal  amounts  of  electric  and  magnetic 
energy  is  created  on  a  transmission  line 
by  a  lightning  discharge,  the  energy  of 
the  wave  is  dissipated  with  a  minimum 
of  surging  of  current  if  the  two  wires  be 
connected  at  the  end  of  the  line  by  a  non- 
inductive  resistance  of  which  the  value  is 

\/L 

*  ~£  where  L  and  C  are  respectively  the 

inductance  and  capacity  of  the  line.  This 
is  evident  because  a  resistance  of  value 

R  =  V  —  does  not  reflect  any  portion  of 

a  wave,  but  swallows  up  its  energy  com- 
pletely. 

In  Fig.  2  is  shown  the  connections  of 
a  multigap  arrester  with  shunt  resist- 
ances. Such  an  arrester  automatically 
inserts  a  low  resistance  or  a  high  resist- 
ance between  the  line  wires,  according  as 
the  energy  to  be  dissipated  is  large  or 
small.  The  action  of  the  arrester  is  as 
follows : 

The  arrival  at  the  end  of  the  line  of  a 
traveling  wave  from  the  point  of  light- 
ning stroke  causes  the  voltage  to  rise  to 
an  excessive  value.  Consider  the  ar- 
rangement shown  in  Fig.  3.  The  point 
p  is  at  ground  potential  so  that  the 
series  gaps  break  down  first,  and  this 
throws  the  line  potential  directly  across 
the  shunted  gaps  and  the  shunt  resist- 
ance. Generally  the  shunted  gaps  will 
now  break  down ;  but  if  the  various  parts 
are  properly  proportioned  the  shunt  re- 
sistance will  take  so  much  current  from 
the  shunted  gaps  that  the  arcs  in  these 
gaps  will  drop  out.  Once  the  arc  drops 
out  of  the  shunted  gaps  it  must  pass 
through  both  series  and  shunt  resist- 
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ances,  which  will  reduce  the  current 
strength  so  much  that  the  series  gaps  can 
suppress  it  altogether.  The  use  of  the 
series  resistance  is  found  necessary  for 
the  successful  operation  of  the  above  to 
prevent  enormous  rushes  of  current.  It 
is  in  general  an  objectionable  feature, 
but,  if  small,  it  is  practically  harmless. 
The  use  of  the  shunt  resistance  allows 
the  series  resistance  to  be  kept  compara- 
tively small. 

From  the  standpoint  of  lightning  pro- 
tection an  interesting  feature  may  be 
observed  in  the  construction  of  the  line 
itself,  namely,  to  so  design  the  trans- 
mission line  as  to  realize  the  condition  of 
the  distortionless  circuit,  so  that  any 
wave  starting  out  from  the  place  of  light- 
ning discharge  would  retain  an  unim- 
paired abruptness  at  its  front,  and  thus 
be  of  a  character  to  be  easily  arrested  by 
a  choke  coil  and  deflected  to  earth 
through  a  spark  gap. 

When  the  resistance  per  unit  length  of 
a  line  (counting  both  lines)  is  related  to 
the  leakage  resistance  between  unit 
length  of  the  wires  in  such  a  way  as  to 
cause  an  equal  decay  of  the  electric  and 
magnetic  fields  in  a  wave  (so  that  ^L/2 
=  Y-2CV*  at  all  times)  then  the  wave 
travels  along  without  distortion. 

Referring  to  Fig.  4,  we  represent  the 
resistance  per  unit  length  of  the  circuit 
by  Rw,  and  the  inductance  and  capacity 
respectively  by  L  and  C.  The  current  at 
the  point  considered  is  I,  and  the  p.d. 
between  wires  is  E.  The  leakage  re- 
sistance between  unit  length  of  the  wires 
is  Ri.  We  have, 

Loss  due  to  wire  res.  =  2RwP 
Loss  due  to  leakage  =  E*/Ri 
The  condition  for  no  distortion  is  that 
these  two  losses  be  constantly  equal. 


Solving  for  Rw,  and  using  the  well- 
known  relation  E*/T  =  L/C, 

L        i 

R»  =  —  X  - 
2C      R* 

In  the  usual  transmission  line  Rw  is  so 
large  that  this  equation  does  not  hold, 
and  hence,  to  obtain  the  distortionless 
condition,  it  may  be  of  advantage  to  low- 
er Ri,  i.  e.,  to  provide  high-resistance 
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Another  Form  of  Multigap  Arrester  for  Removing: 
Static    Electricity    from    a    Line. 

leakage  paths  to  earth  from  the  line,  or 
from  wire  to  wire  of  the  line.  A  travel- 
ing wave  would  then  retain  its  steep 
front  and  be  the  more  readily  stopped  by 
the  choke  coils  at  stations  and  thence 
conveyed  to  earth  through  the  spark  gap 
arresters.  Fig.  5  shows  the  arrangement 
of  appliances  at  stations  along  a  trans- 
mission line  for  protection  against  light- 
ning. 

In  regard  to  the  non-arcing  power  of 
the  gaps  in  the  multi-gap  arrester,  some 
of  the  influencing  factors  are: 

1.  Material  of  gaps. 

2.  Length  of  gap. 

3.  Temperature  of  gap. 

4.  Short-circuit  current  through  gap. 

5.  Inductance  in  circuit. 

6.  Frequency. 

7.  Phase  of  e.m.f.  at  time  of  discharge. 

8.  Shunt  resistance. 

The  character  of  the  metal  forming 
the  electrodes  of  the  gap  is  very  impor- 
tant, as  is  also  the  length  and  tempera- 
ture of  the  gap.  Those  metals  which 
have  the  greatest  non-arcing  power  are 
zinc,  bismuth,  antimony,  cadmium. 
Brass,  an  alloy  of  zinc  and  copper,  also 
posseses  non-arcing  characteristics,  and, 
in  general,  the  addition  of  zinc  to  a  metal 
or  alloy  renders  it  non-arcing. 

With  gaps  1/64"  to  1/16"  the  non-arc- 
ing power  varies  somewhat  less  than  pro- 
portionally to  the  length  of  the  individual 
gaps.  It  is  a  peculiar  fact  that  while  n 
sparks  in  series  require  the  same  voltage 
as  (in  some  cases  very  much  less  voltage 
than)  one  spark  n  times  as  long,  n  arcs  in 
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Diagram   to   Illustrate  Various   Mathematical   Calcu- 
lations in  Connection  with  Lightning  Arresters. 


series  require  nearly  n  times  the  voltage 
of  a  single  arc  n  times  as  long.  Hence, 
the  greater  the  number  of  the  spark  gaps, 
and  the  shorter,  therefore,  their  length, 
the  more  favorable  is  the  relation  of  arc 
voltage  to  spark  voltage. 

A  great  increase  in  temperature  re- 
duces the  non-arcing  power  of  the  gaps. 
The  heavier  the  short-circuit  current 
through  the  gaps  the  more  heat  is  liber- 
ated, and  hence  the  non-arcing  power 
drops  off  with  increased  short-circuit 
current;  and,  as  the  heating  varies  as  h 
the  non-arcing  power  follows  nearly  a 
square  law  with  respect  to  current. 

The  amount  of  inductance  in  circuit  is 
another  important  factor,  its  presence 
tending  to  prolong  the  arc.  The  effect  is 
very  noticeable  in  an  electric  spark 
where  arcing  exists.  Addition  of  induc- 
tance changes  the  white,  sharp  crackling 
discharge  to  one  more  violet  in  color  and 
of  a  weaker,  mushy  sound. 

Frequency,  at  least  between  25  and  60 
cycles,  has  little  effect  on  non-arcing 
power.  The  length  of  a  single  alterna- 
tion is,  of  course,  greater  at  the  lower 
frequency  so  that  more  heat  units  are  de- 
veloped before  the  zero  point  of  the 
wave  is  reached.  On  the  other  hand,  the 
duration  of  the  period  of  small  current 
is  longer,  which  has  a  compensating 
effect. 

The  laws  determining  when  the  shunt 
resistance  will  be  able  to  draw  sufficient 
current  to  cause  the  arc  to  drop  out  in 
the  shunted  gaps  are  as  follows,  and  are 
taken  from  a  paper  by  P.  H.  Thomas 
which  appeared  in  the  Proc.  A.  I.  E.  E. 
(The  shunting  power  is  measured  by  the 
greatest  number  of  ohms  per  shunted  gap 
allowable  in  the  resistance.) 

i.  Number  of  Shunted  Gaps. — The 
amount  of  shunt  resistance  which  will 


allow  these  gaps  to  be  non-arcing  varies 
directly  as  the  number  of  these  gaps. 

2.  Short-Circuit  Current. — The  num- 
ber of  ohms  allowable  per  shunted  gap 
varies  approximately  as  the   square  of 
the   current   through   the   shunted   gaps 
following  the  static  discharge. 

3.  Power    Factor. — The    number  of 
ohms  allowable  varies  slightly  with  the 
power  factor  of  the  current  following  the 
static  discharge. 

4.  Ratio  of  Series  to  Shunted  Gaps. — 
The  best  ratio  of  the  number  of  series 
gaps    to    the    number   of    shunted   gaps 
seems  to  be  unity,  i.   e.,  half  the  total 
number  of  gaps  should  be  shunted. 

In  regard  to  the  action  of  the  lightning 
conductor  in  connection  with  the  protec- 
tion of  buildings,  this  is  regarded  as  an 
illustration  of  the  action  of  induction  and 
of  the  property  of  sharp  points ;  when  a 
storm  cloud  positively  electrified,  for  in- 
stance, forms  in  the  atmosphere,  it  acts 
inductively  on  the  earth,  producing  a 
negative  charge  on  bodies  placed  on  the 
surface,  the  larger  as  these  bodies  are  at 
a  greater  height.  The  density  is  then 
greatest  on  the  highest  bodies,  which  are 
therefore  most  exposed  to  the  electric 
discharge;  but  if  these  bodies  are  pro- 
vided with  metal  points,  like  the  rods  of 
conductors,  the  negative  electricity  flows 
into  the  atmosphere  and  neutralizes  the 
positive  electricity  of  the  cloud.  Hence, 
the  action  of  the  lightning  conductor  is 
two-fold;  not  only  does  it  tend  to  pre- 
vent the  accumulation  of  electricity  on 
the  surface  of  the  earth,  but  it  also  tends 


"FIG.  5. 


Arrangement    of    Lightning    Arresters    at    a    Power 
House. 
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to  restore  the  clouds  to  their  normal 
state,  both  of  which  concur  in  preventing 
lightning  discharges.  If  the  quantity  of 
electricity  is,  however,  so  abundant  that 
the  lightning  conductor  is  inadequate  to 


discharge  the  electricity  accumulated, 
then  the  lightning  strikes;  but  the  con- 
ductor receives  the  discharge,  in  conse- 
quence of  the  greater  conductivity,  and 
the  edifice  is  preserved. 


WIRELESS  TRANSMISSION  OF  POWER 


NOT  only  trains,  but  steamships  and 
trolley  cars  may  be  operated  some 
day  by  means  of  an  "Energy  •  Path"  in- 
stead of  a  visible  transmitting  medium. 
The  idea  is  not  new,  as  it  was  advocated 
by  Nicola  Tesla  years  ago,  and  became 
the  basis  of  a  patent  for  transmitting 
energy  without  wires  on  a  large  scale. 
At  present,  by  wireless,  the  power  is  ra- 
diated in  many  directions  without  con- 
centration. It  does  not  follow  a  definite 
path.  This  is  because  the  energy  is  sent 
into  a  non-conducting  medium,  the  ether. 
In  a  non-conducting  body,  electricity  is 
found  at  rest,  therefore  it  is  called  static. 
When  it  is  in  locomotion,  as  Sir  Oliver 
Lodge  terms  it,  it  appears  as  current  elec- 
tricity. Conductors  then  carry  it,  or 
fluids  or  even  non-conducting  bodies, 
when  it  is  forced  through  the  latter. 
When  electricity  is  made  to  rotate  or  set 
up  whirls  in  the  ether,  magnetism  is  cre- 
ated. By  means  of  magnetism  motors 
and  dynamos  produce  mechanical  power 
and  electricity,  respectively.  But  the 
motor  must  have  the  electricity  conducted 
to  it  by  means  of  metal  paths.  The  dy- 
namo is  attached  to  metal  circuits,  by 
means  of  which  the  electricity  is  trans- 
mitted to  points  of  consumption.  When 
brought  to  a  certain  point,  if  a  motor  is 
attached  there,  the  electricity  is  forced 
to  produce  mechanical  power,  through  its 
ability  to  create  magnetism  or  etheric 
whirls.  If  transmitted  to  -another  point 
it  may  be  forced  to  produce  vibration  or 
intense  radiation,  called  light  and  heat. 
Light  means  electricity  forced  to  produce 
visible  vibrations.  Heat  for  warmth  or 
cooking  is  generally  an  invisible  type  of 
ether  wave.  One  is  short,  the  other  long. 
The  whiter  the  light  the  shorter  the  wave, 
up  to  a  certain  point.  The  ether  wave 
used  in  wireless  telegraphy  is  very  long 


in  comparison.  It  does  not  carry  much 
energy  in  any  particular  direction  at  pres- 
ent. That  is  why  it  is  only  used  for  deli- 
cate signalling,  such  as  wireless  teleg- 
raphy and  telephony.  For  the  delivery 
of  greater  quantities  of  power,  more  con- 
centration would  be  necessary  or  an  en- 
tirely different  wave. 

Electricity,  according  to  Sir  Oliver 
Lodge,  Clerk  Maxwell  and  Lord  Kelvin, 
is  supposed  to  be  a  fluid  of  perfect  incom- 
pressibility — in  other  words — a  perfect 
liquid,  extending  everywhere  and  per- 
meating everything.  In  a  conducting  ma- 
terial this  liquid  is  capable  of  free  loco- 
motion while  in  insulators  and  general 
space,  it  is,  as  it  were,  entangled  in  some 
elastic  medium  or  jelly — to  strains  in 
which  electrostatic  actions  are  due.  This 
medium  might  be  burst  in  a  disruptive 
discharge  (lightning  or  sparks)  but  an 
easy  flow  can  go  on  only  through  chan- 
nels or  holes  in  it  called  conductors. 
The  locomotion  of  current  takes  place  in 
electric  lighting,  when  motors  are  oper- 
ated, or  when  heat  is  produced.  Other- 
wise electricity  produces  rotation  of  the 
ether  or  magnetism  or  vibration  and  radi- 
ation, causing  the  many  effects  of  visible 
or  invisible  light.  Therefore  the  phrase 
"locomotion  of  electricity"  is  employed 
to  distinguish  between  its  rotation  or 
vibration. 

Sir  Oliver  Lodge  states  as  his  belief 
that  positive  and  negative  electricity  to- 
gether make  up  the  ether.  To  quote  his 
words,  "the  ether  may  be  sheared  by 
electro  motive  forces  into  what  would 
become  positive  and  negative  electricity 
if  they  were  really  separated.  A  contin- 
uous shearing  force  applied  to  the  ether 
in  metals  produces  a  conduction  current." 
This  we  are  all  familiar  with  in  the  indus- 
trial use  of  electricity.  We  cannot  affect 
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the  ether  directly  at  all.  Indirectly  it  is 
affected  by  the  ether  bound  up  in  matter, 
which  thus  affects  it.  In  a  conductor 
the  bound  ether  is  not  rigid.  In  an  in- 
sulator it  is  resilient,  when  displaced,  it 
springs  back  again.  In  space,  electricity 
exists,  as  it  does  in  conductor  or  matter. 
It  must  be  sheared,  to  produce  the  sepa- 


ration resulting  in  two  streams  of  posi- 
tive and  negative,  as  in  a  conductor.  To 
shear  it,  electromotive  forces,  electric 
pressures,  are  required.  When  a  method 
is  discovered,  electric  energy  will  be  sent 
over  long  distances  for  industrial  pur- 
poses, without  wires. — NEWTON  HARRI- 
SON, E.  E. 


THE  COLORADO  WIRELESS  ASSO- 
CIATION 

At  a  recent  meeting  of  the  Colorado 
Wireless  Association  of  Denver,  Colo., 
the  following  officers  were  elected :  Pres- 
ident, W.  S.  Lapham;  Vice- President, 
H.  O.  Whitman;  Secretary,  Ernest  An- 
derson; Treasurer,  E.  S.  Stockman; 
Chief  Operator,  W.  H.  Smith. 

With  the  help  of  the  Instruction  De- 
partment of  the  Y.  M.  C.  A.,  the  of- 
ficers of  the  Association  have  mapped 
out  a  complete  course  in  the  theory  and 
practice  of  a  modern  wireless  station, 
and  expect  all  members  to  be  expert 
operators  when  they  finish  the  course. 
The  course  is  free  to  all  members. 

The  Association  has  at  the  present 
time  many  enthusiastic  members,  which 
accounts  largely  for  the  success  it  has 
enjoyed.  At  present,  the  permanent 
quarters  of  the  Association  are  on  the 
top  floor  of  the  Y.  M.  C.  A.  Building. 
On  the  roof  of  the  building  an  aerial 
has  been  erected  measuring  400  feet  long, 
with  an  average  height  of  150  feet. 
Each  member  has  donated  some  piece  of 
apparatus  and  the  complete  set  is  claimed 
to  be  one  of  the  best  in  that  section  of 
the  country.  On  several  occasions  mem- 
bers have  heard  HU  (Kahuku,  Hawai- 
ian Islands),  a  distance  of  about  4,000 
miles;  and  KET  (Bolinos,  Cal.),  and 
NAA  (Arlington,  Va.),  in  mid-day.  At 
night  the  station  has  worked  with  QXN 
(University  of  North  Dakota),  /oH  (Le 
Grande,  Ore.),  and  other  amateurs  at 
less  distance.  The  receiving  records  have 
been  made  with  a  galena  detector. 

The  Colorado  Wireless  Association 
will  be  pleased  to  hear  from  amateurs 
and  other  clubs  in  their  section  of  the 


country,  either  by  wireless  or  by  mail. 
Correspondence  should  be  addressed  to 
the  President,  W.  S.  Lapham,  1545 
Milwaukee  St,  or  the  Vice-President,  H. 
O.  Whitman,  2252  Washington  Ave., 
both  of  Denver,  Colo.  The  wireless  call 
letters  are  CWA. 


TRANSPARENCY  OF  METALS 

It  has  been  known  for  years  that  thin 
sheets  of  gold  and  silver,  mounted  on 
glass,  may  be  made  transparent  by  heat ; 
but  it  is  only  within  recent  years  that 
serious  study  has  been  given  to  the  con- 
ditions under  which  such  transparency 
may  be  obtained. 

It  is  said  that  a  sheet  of  gold  one  three- 
hundred-thousandth  of  an  inch  thick  be- 
comes transparent  when  heated  to  550 
degrees  Centigrade.  The  transparency 
is  ascribed  to  the  gold  aggregating  and 
allowing  white  light  to  pass  through  the 
interstices. 

With  silver  one-hundred-and-twenty- 
thousandths  of  an  inch  thick  no  trans- 
parency is  produced  so  long  as  the  at- 
mosphere is  a  "reducing"  one,  such  as 
hydrogen  or  coal-gas.  But  in  the  air 
the  transparency  begins  at  240  degrees 
and  is  remarkably  complete  at  390  de- 
grees. 

Copper  one  -  seventy  -  five  -  thousandth 
of  an  inch  thick  does  not  become  trans- 
parent in  a  reducing  atmosphere,  but  in 
air  it  is  transparent  between  about  200 
degrees  and  400  degrees.  At  the  lower 
temperature  the  light  is  a  brilliant  green, 
but  as  the  temperature  rises  oxidation 
takes  place,  and  the  color  ranges  through 
olive  and  dark  red  to  black. 


Rotary  Spark  Gap  Efficiency 

By  Charles  L.  Whitney 


OCCASIONALLY  one  may  hear  an 
amateur  station  using  a  new 
rotary  gap,  which,  strange  as  it  may 
seem,  does  not  come  in  louder  nor  does 
it  carry  further  than  the  straight  gap 
that  was  being  used  before  in  that  par- 
ticular station.  Of  course,  the  spark 
may  be  of  a  very  pleasing  tone,  but  after 
all  the  carrying  power  is  the  prime  factor 
to  be  considered.  Why  is  it  that  the 
rotary  gap  does  not  increase  the  sending 
radius  ? 

The  main  reason  why  many  amateurs 
are  not  securing  greater  transmitting 
range  with  a  rotary  gap  than  with  a 
straight  gap  is  due  to  the  fact  that  they 
are  having  too  many  spark  discharges 
per  second.  The  transmitting  condenser 
in  most  cases  does  not  have  the  oppor- 
tunity to  become  fully  charged  in  the 
period  when  the  gap  is  not  sparking. 
While  the  condenser  might  be  reduced 
in  size  so  as  to  become  fully  charged, 
the  disadvantage  then  would  be  that  the 
full  power  of  the  transmitter  would  not 
be  utilized.  The  only  satisfactory  alter- 
native is  to  reduce  the  number  of  dis- 
charges so  that  there  will  be  one  spark 
for  every  alternation  of  the  current.  This 
may  be  accomplished  by  the  use  of  a 
synchronous  gap. 

As  there  are  few  amateurs  who  are 
using  a  motor-generator  set  in  conjunc- 
tion with  their  sets,  it  is  impractical  for 
them  to  use  a  gap,  made  synchronous  by 
mounting  it  on  the  shaft  of  the  generator 
itself.  A  satisfactory  substitute  for  this 
form  of  synchronous  gap  is  a  non-syn- 
chronous gap  operating  at  such  a  speed 
as  to  make  it  synchronous  with  the  alter- 
nating current  supply.  As  for  example, 
suppose  a  motor  used  to  operate  a  gap 
has  a  speed  of  1800  revolutions  per 
minute.  If  the  rotating  disc  has  four 
plugs,  the  number  of  discharges  per  sec- 
1800X4 

ond  will  then  be =120  sparks. 

60 

Thus  by  using  a  60  cycle  current  for  the 
transformer  and   a  rotating  discharger 


with  four  plugs  on  the  disc,  operating  at 
a  speed  of  1800  revolutions  per  minute, 
the  spark  will  be  synchronous  with  the 
current.  As  it  is  next  to  impossible  to 
have  the  motor  speed  remain  exactly  con- 
stant at  all  times,  the  spark  will  waver 
very  slightly.  This  latter  feature,  how- 
ever, will  give  the  spark  a  pleasing  tone. 
The  best  motor  to  use  for  the  purpose  is 
one  in  which  the  speed  can  be  varied  by 
the  use  of  a  variable  resistance  of  about 
500  ohms,  placed  in  series  with  the  line. 
This  resistance  may  be  placed  within 
convenient  reach  of  the  operator. 

It  is  advisable  to  use  a  motor  that  has 
a  speed  of  at  least  200  revolutions  per 
minute  more  than  that  which  will  be  re- 
quired for  the  rotary  gap,  since  the  speed 
can  be  regulated  more  readily  if  the  fre- 
quency of  the  alternating  current  should 
run  slightly  over  its  rating.  For  in- 
stance: Supposing  the  line  frequency 
should  be  raised  to  62  cycles,  the  volt- 
age remaining  the  same.  The  rotary 
gap  would  then  be  obliged  to  discharge 
at  the  rate  a£  124  sparks  per  second  in 
order  to  be  !n  synchronism  with  the  cur- 
rent frequency. 

The  table  that   follows  indicates  the 

correct  number  of  plugs  to   use   on  a 

rotary  disc  for  different  motor  speeds: 

Plugs          Plugs 

(60  (120 

Speed.  cycles)        cycles) 

1000  R.P.M 8  16 

1200      "      6  12 

1800       "      4  8 

2400  3  6 

3600  ^ 2  4 

When  using  an  odd  number  of  plugs 
for  speeds  between  2400  and  3600  revo- 
lutions per  minute  the  plugs  are  placed 
at  equal  distances  apart  around  the  disc 
and  the  stationary  electrodes  are  so  ar- 
ranged as  to  come  opposite  two  of  the 
rotating  plugs  at  the  same  time.  An 
odd  number  of  plugs  is  no  drawback  if 
the  gap  is  properly  constructed. 

The  data  given  in  the  foregoing  per- 
mits of  the  use  of  the  correct  con- 
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denser  capacity  with  any  transformer. 
A  rotary  gap  of  the  set  on  board  the 
U.  S.  transport  "City  of  Memphis,"  sta- 
tioned in  Mexican  waters  during  the 
recent  trouble  in  Mexico,  enabled  dis- 
tances of  400  to  500  miles  to  be  covered 
in  daylight  with  one  kilowatt  of  power. 
This  was  due  to  the  fact  that  the  gap 


was  properly  designed  to  conform  with 
the  current  supply  frequency.  Before 
that  time  a  rotary  gap  with  ten  plugs 
was  used  and  the  maximum  daylight 
radius  never  exceeded  300  miles,  since 
the  current  supply  was  60  cycles  and  the 
speed  of  the  gap  2400  revolutions  per 
minute. — CHARLES  L.  WHITNEY. 


GOVERNMENT  RESEARCH  IN  ELIMINATING 
ELECTROLYSIS 


HOW  to  prevent  expensive  damage 
to  the  pipes  and  cables  of  water, 
gas  and  telephone  companies  by  roving 
electric  currents  from  street  railways  is 
a  problem  toward  the  solution  of  which 
Uncle  Sam  has  made  important  strides 
recently.  The  problem  arises  from  the 
tendency  of  negative  return  currents 
from  street  railways  of  overhead  trol- 
ley construction  to  leave  the  rails  and 
find  their  way  back  to  the  power  house 
over  such  available  metal  pathways  as 
underground  pipes.  Where  the  currents 
leave  the  pipes  and  find  their  way  back 
to  the  power  house  through  some  direct 
conductor,  they  set  up  what  is  known 
as  electrolysis.  The  effect,  of  electrol- 
ysis is  to  cause  corrosion  of  '"water  pipes, 
which  results  in  time  in  serious  leakage. 

Experiments  with  methods  of  miti- 
gating the  evil  are  being  pushed  by  the 
United  States  Bureau  of  Standards,  and 
surveys  have  been  made  of  conditions 
in  various  cities. 

The  electrolysis  situation  in  all  cities 
having  modern  traction  facilities  is 
sharply  felt  by  the  owners  of  the  injured 
pipes  and  cables,  but  at  first  sight  it 
does  not  seem  seriously  to  affect  the 
railway  companies,  if  they  take  only  a 
selfish  point  of  view.  Most  of  the  sur- 
veys of  the  Bureau  of  Standards  have 
been  made  at  the  request  of  the  suffer- 
ing utilities,  but  marked  success  has  been 
had  in  winning  the  approval  and  co- 
operation of  the  railway  companies. 

In  several  instances  it  has  been  found 
that  the  traction  companies  can  bring 
about  a  sufficient  saving  of  current,  by 
following  the  recommendations  of  the 
bureau's  experts,  to  make  the  course 


worth  their  while.  It  is  also  coming 
to  be  recognized  by  many  companies 
that  the  taking  of  steps  to  minimize 
the  ravages  of  electrolysis  is  advantage- 
ous in  order  to  escape  damage  suits  and 
drastic  legislation  which  may  stipulate 
that  the  defects  be  remedied  in  a  more 
expensive  way  than  is  necessary. 

In  exceptional  cases  only  does  the 
bureau  advise  the  use  of  "pipe  drainage" 
systems — the  tapping  of  current  from 
pipes  by  methods  which  prevent  corro- 
sion. The  Government  electrical  engi- 
neers recognize  this  as  treating  a  symp- 
tom rather  than  the  disease.  The  pro- 
cedure of  the  bureau's  experts  is,  usu- 
ally, first  to  examine  into  the  power 
distribution  system  to  see  whether  it  is 
arranged  to  the  best  advantage.  The 
next  step  is  to  examine  rails  to  see  if 
joints  are  made  in  such  a  way  as  to 
furnish  a  good  conductor  for  return 
currents.  The  third  step  is  the  design- 
ing of  an  adequate  "negative  feeder" 
system. 

The  negative  feeder  system  consists 
of  insulated  copper  wires  connected  with 
the  rails  at  various  points  throughout 
the  network  of  tracks,  furnishing  a  re- 
turn path  which  is  a  better  conductor 
for  the  current  than  pipes  or  rails.  By 
connecting  this  feeder  to  the  rails  at 
various  points  with  properly  adjusted 
resistance,  the  differences  in  potential, 
which  cause  the  return  currents  to  leave 
the  rails,  can  be  kept  very  low.  Though 
such  a  system  does  not  entirely  eliminate 
leakage  of  electricity,  it  reduces  the  es- 
caping currents  to  such  an  extent  that 
they  cause  practically  no  loss  either  to 
the  ^ailway  or  to  the  pipe  owners. 


Radio  Telephone  on  Railroad  Trains 

By  Frank  C.  Perkins. 


SOME  interesting  experiments  have 
recently  been  conducted  on  a  west- 
ern railroad  system  in  the  way  of  com- 
munication between  trains,  and  between 
stations  and  trains,  by  radio  telegraph, 
radio  telephone  and  by  wire.  The  ex- 
perimental work  has  been  in  charge  of 
Dr.  Frederick  Millener  and  for  the 
greater  part  the  experiments  have  been 


made  of  iron  and  steel.  The  course  of 
the  truck  was  on  a  narrow-gauge  track 
which  ran  through  the  shop  yards  of  the 
railroad.  An  antenna  mounted  on  the 
truck  was  connected  with  a  set  of  receiv- 
ing instruments,  including  a  special  con- 
trolling device.  It  was  found  on  trial 
that  the  car  could  be  caused  to  move 
backward  and  forward  at  four  different 


Experimental    Wireless    Telephone    Set    of    Dr.    Frederick    Millener,    Who    is    in    Charge    of    the    Wireless 
Equipment   Used   by    the  Union   Pacific   Railroad. 


made  with  a  view  to  furnishing  a  means 
of  signaling  the  cab  of  a  locomotive  or 
communicating  with  a  train  without  in- 
terfering in  any  manner  or  placing  any 
obstruction  along  the  right  of  way. 

In  the  early  experiments,  a  storage 
battery  electric  truck  was  utilized.  The 
machine  weighed  5500  pounds  and  was 


speeds  at  the  will  of  the  operator  han- 
dling the  key  of  the  wireless  transmitter. 
No  attempt  was  made  to  establish  a  good 
ground  connection,  as  the  mass  of  metal 
in  the  car  itself  provided  a  capacity 
ground  which  amply  sufficed  for  the  pur- 
pose. 

It  is  generally  conceded  that  a  railroad 
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signal  to  be  of  practical  value  must  oper- 
ate at  least  100,000  times  without  a  fail- 
ure and  furthermore  must  not  be  affected 
by  any  other  than  the  means  intended. 


the  lighting  of  an  arc  lamp  or  atmos 
pheric  disturbances  would  throw  the  sig- 
nal. The  unreliability  of  the  entire  sys 
tern,  therefore,  resulted  in  the  discon- 
tinuance of  the  experiments. 

Following  these  fruitless  experiments, 
the  attention  of  the  investigators  was 
next  directed  to  radio  telegraphic  and 
telephonic  communication  between  a 
moving  train  and  a  central  station.  The 
net  result  of  these  experiments  was  the 
installation  of  a  special  telephone  system 
which  combines  many  features  of  both 
radio  and  wire  telephony.  The  system 
consists  of  an  intercommunicating  tele- 
phone from  car  to  car  and  a  long-distance 
wire  telephone  when  the  train  is  stopped 
at  a  station ;  and  when  the  train  is  in 
motion  between  the  stations,  a  wireless 
telephone  by  means  of  which  it  is  pos- 


Antenna  a.id   House  Used  by   Dr.  Millener  in  Conducting    His    Wireless    Experiments.      In    the    Oval:    A 
Multiple    Microphone    and    the    Induction    Coils    Used    in    Dr.    Millener's    Wireless    Telephone    System. 

In  this  connection,  the  experiments  on  sible  to  talk  to  the  train  ahead,  the  train 
the  truck  proved  the  plan  to  be  imprac-  behind,  or  the  nearest  station.  The  de- 
ticable,  as  it  was  found  that  at  times  vice  is  so  arranged  that  while  talking 
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from  car  to  car  it  provides  selective  talk- 
ing and  selective  signaling  facilities. 
While  talking  long  distance  by  wire,  only 
one  person  can  talk  from  the  train  at  a 
time  and  the  train  is  connected  to  the  city 
trunks. 


FIELD  TELEPHONE  ACTS  AS 
WIRELESS  RECEIVER 

A  curious  wireless  vagary  occurred  at 
the  Military  Training  Camp  in  Toronto, 
Canada,  on  March  ipth,  during  the  ar- 
tillery practice  while  observers  on  the  top 
of  the  "chutes"  were  communicating  by 
field  telephone  with  the  battery  comman- 
der. The  insulated  wire  of  the  field  tel- 
ephone was  strung  from  the  top  of  the 
structure  to  the  ground,  there  being  prob- 
ably 200  feet  or  more  of  wire  suspended 
in  the  air.  While  receiving  messages 
from  the  observation  point  the  signaler 
noticed  a  buzzing  sound  on  the  wire, 
which  he  supposed  was  caused  by  the 
buzzer  used  on  the  telephone  when  it  is 
desired  to  use  the  apparatus  as  a  tele- 
graph instrument.  On  having  his  atten- 
tion called  to  this,  Capt.  S.  D.  Dunn, 
divisional  signaling  officer,  listened  to 
the  buzzing,  and  in  the  interval  between 
the  telephone  messages  caught  portions 
of  messages  relating  to  the  question  of 
neutrality  and  matters  connected  with 
shipping.  Capt.  Dunn,  who  has  had 
long  experience  in  telegraphic  work  of 
every  kind,  recognized  the  message  as 
part  of  a  press  despatch.  Owing  to  the 
fact  that  the  telephone  was  in  use  for 
artillery  purposes  he  was  not  able  to  read 
the  message  clearly.  The  explanation 
given  by  Capt.  Dunn  was  that  the  wire 
of  the  telephone  acted  as  an  aerial,  and 
by  some  chance  the  telephone  was  "in 
tune"  to  receive  the  wireless  waves.  He 
thought  the  message  was  probably  com- 
ing from  Buffalo,  where  one  of  the  pa- 
pers makes  use  of  wireless  communica- 
tions. 


There  will  be  more  wireless  in  the  July 
issue  than  in  any  previous  issue.  Many 
special  features  in  the  form  of  construc- 
tional articles  will  be  included,  among 
them  an  article  describing  the  making  of 
a  multiple  tuner. 


The  Steel  Towers  of  the  Aerial  of  the  Chelsea  Sta- 
tion, and  the   Wireless  Station   Building. 


THE  NEW  GOVERNMENT  STATION 
AT  CHELSEA,  MASS. 

In  the  accompanying  view  are  shown 
the  steel  towers  of  the  high  powered 
radio  station  situated  on  the  grounds  of 
the  U.  S.  Naval  Hospital  at  Chelsea, 
Mass.  This  station  is  one  of  the  links 
of  the  chain  of  radio  stations  that  ex- 
tends to  Panama  along  the  Atlantic  Coast 
and  from  there  to  the  Philippines. 

Each  tower  of  the  Chelsea  station  is 

?oo  feet  high.     They  are  set  over  600 
eet  apart  on  concrete  foundations  that 
are  over  ten  feet  deep. 

There  are  two  one-story  buildings  for- 
merly used  by  the  hospital,  situated  near 
the  towers.  These  will  serve  for  the  re- 
ceiving and  generating  rooms,  as  well 
as  for  accommodating  the  operators  of 
the  station.  The  station  will  probably 
be  rated  between  50  and  75  kilowatts 
although  it  is  not  certain  at  the  present 
writing. 
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A  NEW  HIGH  SPEED  INTERRUPTER 


The  platinum  break  is  without  doubt 
the  most  simple  and  reliable  for  medium 
sized  spark  coils.  Its  main  fault  is  the 
slow  speed  at  which  it  works,  usually 
from  25  to  35  breaks  per  second.  The 
interrupter  described  in  the  following 
gives  a  much  higher  rate  of  interrup- 
tance  and  a  comparatively  long  duration 
of  contact.  •  The  latter  feature  is  of  great 
importance  in  wireless  work,  while  the 
higher  speed  is  essential  for  X-Ray  pur- 
poses in  order  to  obtain  a  clear  and  steady 
image  on  the  screen. 

The  main  parts  of  the  rapid  break  il- 
lustrated in  the  accompanying  drawings 
are: 

Part  A — A  pillar  carrying  parts  B  and 
C  which  are  adjustment  screws. 

Part  D — A  flat  spring  supported  by 
part  E  which  is  a  short  length  of  fibre 
shaped  as  shown  in  the  sketch  on  the 
facing  page. 

The  spring,  part  D,  carries  a  platinum 
contact  piece  and  a  soft  iron  hammer, 
part  G,  on  its  upper  end.  On  the  lower 
end  of  the  strip  a  small  disc  of  fibre  is 
glued  on  in  order  to  insulate  parts  C  and 
D  from  each  other. 

The  lower  adjusting  screw,  part  C, 
presses  the  contact  piece  of  the  spring 


against  the  contact  piece  on  the  adjust- 
ing screw  part  B.  The  current  flows 
from  the  battery  through  the  primary 
winding  of  the  induction  coil  into  the 
pillar  part  A,  through  the  contact  pieces 
into  the  spring  and  from  there  through  a 
flexible  cable  soldered  to  the  spring  and 
back  to  the  battery. 

The  core  of  the  coil  becomes  mag- 
netized, attracts  the  hammer  and  breaks 
the  circuit.  Immediately  the  contact 
pieces  are  pressed  together  again  since 
the  tension  in  the  spring  tends  to  make 
contact.  This  tension  may  be  regulated 
by  adjusting  screw  part  C. 

The  break  is  very  easily  made,  the  only 
tools  necessary  being  a  few  taps  and  dies 
and  a  drill,  possessed  by  most  amateurs. 
The  spring  may  be  either  of  bronze  or 
steel,  but  the  author  believes  that  the 
latter  is  better  by  far.  Inasmuch  as 
platinum  is  expensive  at  the  present 
time,  silver  may  be  used  for  the  contact 
pieces.  It  is  much  better  to  have  ample 
and  clean  silver  contacts  than  small  and 
badly  fused  platinum  ones.  Part  H  is  a 
standard  split  pin  to  keep  the  flat  spring 
in  its  proper  place.  Part  /  is  a  brass 
washer  for  the  pillar  and  part  /  is  a 
standard  ^-inch  nut. — C.  A.  OLDROYD. 


INTERESTING  EXPERIMENTS 
WITH  ATMOSPHERIC  ELEC- 
TRICITY 

The  author  has  conducted  a  series  of 
experiments  in  connection  with  atmos- 
pheric electricity,  using  his  aerial,  which 
is  60  feet  high  at  one  end  and  70  feet 
at  the  other,  and  composed  of  two  wires 
190  feet  long,  mounted  on  7^-foot 
spreaders.  The  lead-in  is  from  the 
higher  end  of  the  aerial  and  measures 
1 20  feet  long. 

During  snowstorms  the  author  has 
succeeded  in  obtaining  sparks  up  to 
three-eighths  of  an  inch  long  between 
the  lead-in  and  the  ground.  The  length 


of  the  sparks  increased  with  the  strength 
of  the  wind  and  the  amount  of  snow 
falling.  A  few  times  during  clear 
weather,  sparks  up  to  one-fourth  of  an 
inch  have  been  obtained  for  short  in- 
tervals. When  the  secondary  of  a  l/2- 
inch  spark  coil  has  been  connected  in 
series  with  the  aerial  spark  gap  and  the 
ground,  every  time  a  spark  would  leap 
the  gap  a  2l/>  volt  lamp  connected  across 
'the  primary  would  flash. 

The  rate  at  which  the  sparks  jump 
across  the  gap  depends  on  the  length  of 
the  gap.  During  a  severe  snowstorm 
sparks  have  jumped  a  ^-inch  gap  at 
the  rate  of  one  per  second. — BEN  GRA- 
BER. 
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'     Split  pin  IrcQ'd 


Jecfo/?  xx 


Jmo//  fibre  g/t/ed  ~H/  ^    Silver  wire,  oMerj/cfe 
to/nsu/ofe  C"fM/r?D"  Joff/ron  hammer 


Assembled  View  of  the  High  Speed  Interrupter,  As  Well  As  Its  Parts. 
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An   Effective   Hook-Up   for  Use   in   Connection   with 
a  Single  Slide   Tuner  and   Crystal   Detector. 


AN     EFFICIENT     SINGLE     SLIDE 
HOOK-UP  FOR  BEGINNERS 

Although  single  slide  tuners  have  come 
into  disfavor  among  most  amateurs,  these 
simple  instruments,  in  connection  with  a 
crystal  detector,  condenser  and  telephone, 
comprise  an  outfit  that  will  be  found 
more  efficient  in  many  cases  than  a  two- 
slide  tuner.  For  best  results,  the  hook- 
up in  the  accompanying  diagram  should 
be  followed.  The  greatest  advantages 
of  a  single  slide  tuner  are  the  simplicity 
of  operation  and  the  small  chance  of  im- 
perfect contact  and  consequent  weak  sig- 
nals.— CHARLES  E.  DAVIS. 


A  FOOT-OPERATED  PUSH  BUTTON 
FOR  TEST  BUZZER 

It  is  often  found  inconvenient  when 
adjusting  a  crystal  detector  such  as  that 
of  the  galena  type  to  push  with  one  hand 
the  button  or  switch  controlling  the  buzz- 
er circuit.  In  order  to  allow  the  free- 


dom of  both  hands  for  adjusting  the  ap- 
paratus yet  still  be  able  to  operate  the 
buzzer  when  desired,  a  switch  arrange- 
ment that  may  be  operated  by  the  pres- 
sure of  the  foot  is  illustrated  in  the  ac- 
companying drawing.  This  device  con- 
sists of  a  wooden  block,  A,  measuring 
2  by  i  ^  by  2  inches,  another  block,  B, 
measuring  2,y2  by  %  by  2  inches  which 
is  used  for  the  base,  a  metal  pin,  C, 
which  is  threaded  at  one  end  and  fitted 
with  the  composition  knob  E,  a  spring 
on  the  pin  C  shown  at  K,  a  metal  strip 
F  and  the  binding  posts  G.  The  con- 
struction of  the  push  button  can  readily 
be  followed  by  studying  the  drawing. — 
R.  C.  ROBINSON. 


A    SIMPLE    YET     EFFICIENT 
GALENA  DETECTOR 

The  detector  illustrated  in  the  accom- 
panying illustration,  while  easily  "  con- 
structed, will  be  found  extremely  sensi- 
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A  Foot-Operated   Push   Button   That  May   Be   Used 
to   Good    Advantage   with   a   Test    Buzzer. 


A    Galena    Detector    That    Can    Readily    Be    Made 
from  Odds  and  Ends. 


tive  when  used  in  connection  with  galena. 
Most  galena  detectors  have  a  coiled 
spring  for  making  contact  and  the 
changes  in  temperature  are  apt  to  affect 
the  spring  and  consequently  alter  the  ad- 
justment. In  the  detector  illustrated, 
however,  the  curved  wire  is  not  affected. 
The  main  features  of  the  detector  that 
are  different  from- other  types  are  the  two 
pieces  side  by  side,  A,  about  il/2  inches 
apart  and  between  which  passes  a  brass 
rod  B  pivoted  by  a  cross  rod  to  the  two 
side  pieces.  The  rod  B  is  so  mounted 
that  it  can  be  freely  swung  up  and  down. 
The  small  weight  C  which  is  screwed 
on  the  threaded  end  of  the  rod  B  can  be 
moved  back  and  forth  to  alter  the  press- 
ure of  the  phosphor  bronze  wire  on  the 
crystal. — EMERSON  SMITH. 


An  Improved  Type  of  Tuning  Coil  in  Which  the  Cylinder  Is  Mounted  on  Shafts  to  Permit  of  the  Slider 
Making  Contact  with  Any  Portion  of  a  Turn. 


A  NEW  IDEA  IN  TUNING  COIL  DESIGN. 


IN  the  accompanying  illustration  is 
shown  a  type  of  tuning  coil  that  has 
been  constructed  and  used  by  the  au- 
thor with  unusually  good  results.  The 
main  and  striking  feature  of  this  coil 
is  that  in  operation  the  slider  is  moved 
back  and  forth  until  a  signal  is  heard 
as  loud  as  possible,  and  the  tuning  coil 
proper,  which  is  mounted  on  shafts  so  as 
to  revolve,  is  turned  in  either  direction 
to  make  the  signals  louder  still.  It  is 
immediately  obvious  that  with  a  tuning 
coil  of  this  type  it  is  possible  to  tune 
accurately  for  the  reason  that  any  por- 
tion of  a  turn  can  be  cut  in. 

The  tuning  coil  is  made  as  follows : 
A  base  of  hard  wood  is  finished  to 
measure  15  by  5  by  24  inches.  Its  edges 
are  beveled  and  the  surface  given  a  coat 
of  paint  of  any  color  desired.  The  next 
step  is  to  make  two  end  pieces  measuring 
4/^2  by  5  by  i  inch.  The  tuning  coil 
core  is  made  from  a  common  rolling  pin 
R  from  which  the  handles  have  been  re- 
moved. At  one  end  of  the  cylinder  is 
placed  a  metal  or  wooden  rod  to  act 
as  an  axle.  At  the  other  end  is  pro- 
vided a  metal  rod  fitted  with  a  suitable 
handle.  The  cylinder  is  then  given  a 
coat  of  shellac  and,  when  it  is  almost 
dry,  it  is  covered  with  turns  of  No.  24 
bare  copper  wire.  In  winding  on  the 
wire  the  builder  should  be  careful  not 


to  let  the  various  turns  touch,  although 
they  should  be  placed  as  close  together 
as  possible.  One  end  of  the  wire  is 
tacked  fast,  while  the  other  is  soldered 
to  the  brass  rod  which  mounts  the  han- 
dle. Holes  are  bored  in  the  end  pieces 
to  allow  the  cylinder  to  turn  when  placed 
in  position.  In  one  of  these  end  pieces 
a  brass  tube  of  a  size  to  permit  the  brass 
rod  of  the  cylinder  to  pass  is  placed  in 
the  holes  so  as  to  allow  the  cylinder  to 
turn  freely.  This  brass  bushing  is  con- 
nected to  one  of  the  binding  posts  on 
the  end  piece  by  means  of  a  short  length 
of  wire.  The  next  step  is  to  secure  a 
square  54 -inch  brass  rod,  A,  an  inch 
longer  than  the  wooden  cylinder,  as  well 
as  a  regular  tuning  coil  slider,  S.  The 
rod  is  placed  in  position  and  the  slider 
mounted  so  that  it  will  freely  slide  back 
and  forth.  Connection  with  the  remain- 
ing post  is  made  by  means  of  a  short 
length  of  wire  from  the  slider. 

The  use  of  a  tuning  coil  of  this  type 
will  serve  to  make  the  use  of  a  con- 
denser unnecessary,  since  accurate  tun- 
ing can  be  accomplished  with  the  in- 
ductance alone. — F.  H.  FITCH. 

The  July  issue  will  contain  more  wire- 
less articles  than  any  previous  number. 
One  of  the  features  will  be  a  description 
in  detail  of  a  multiple  tuner  receiving  set. 
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During   War  Time  the  Wireless  Station  on  Board  a    Steamer    Is    the    Center   of   Attraction    for    the    Crew. 
The  Men  Gather  About  the  Door  of  the  Wireless  Cabin  Waiting  to  Hear  the  Latest  Reports  of  the  Fighting. 


THE    WIRELESS   ROOM   IN   WAR- 
TIME 

In  the  present  war,  whether  a  battle- 
ship is  under  fire  or  is  cruising  peace- 
fully in  the  open  sea,  the  wireless  room 
is  the  liveliest  place  on  board.  Mes- 
sages, whether  for  that  particular  ship 
or  not,  must  be  copied  and  handed  over 
to  the  captain.  The  war  office  is  send- 
ing1 orders  almost  continuously,  and  these 
must  be  copied  verbatim — a  most  ardu- 
ous task,  for  the  reason  that  all  orders 


are  transmitted  in  a  secret  code  and  one 
letter  or  figure  wrong  might  change  the 
meaning  of  the  entire  despatch.  If  the 
ship  is  one  of  a  fleet,  the  operator  must 
be  alert  constantly  for  war  orders  from 
the  admiral. 

The  operator  is  stationed  behind  closed 
doors,  so  that  the  noise  of  the  heavy 
guns  will  not  interfere  with  the  recep- 
tion of  messages.  He  is  in  momentary 
danger  of  quick  death  from  foes  who 
are  apt  to  attack  by  sea,  by  submarine 
and  by  air. 


THE  WIRELESS  ASSOCIATION  OF 
PENNSYLVANIA 

It  is  announced  by  the  Wireless  Asso- 
ciation of  Pennsylvania  that  the  board 
of  directors  for  1915  consists  of  F.  B. 
Chambers,  chairman;  W.  Holzbaur,  L. 
M.  Knoll,  H.  W.  Denshan,  C.  A.  Service, 
R.  E.  Peterson,  W.  N.  Reiff  and  the 
officers. 

This  association  has  confined  itself 
mostly  to  Philadelphia  and  immediate 


vicinity  in  the  past.  However,  it  now 
expects  to  extensively  enlarge  its  terri- 
tory. At  a  recent  meeting  of  the  Pub- 
licity and  Organization  Committee,  the 
Secretary  was  instructed  to  request  all 
organizations  in  Pennsylvania  to  com- 
municate with  the  Wireless  Association 
of  Pennsylvania  with  the  idea  in  mind 
of  forming  a  state-wide  association. 


Watch  out  for  the  Radio  Section  in  the 
July  issue  of  THE  WORLD'S  ADVANCE! 
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AMATEUR  WIRELESS  STATIONS 


(1)  Wireless  Station  and  Laboratory 
of  Stephen  E.  Horton,  of  Pasadena, 
Cal.  This  Experimenter  Has  a  Set 
of  High  Frequency  Instruments, 
Shown  In  the  View.  (2)  Sending 
and  Receiving  Apparatus  of  George 
O.  Forrest,  Kansas  City,  Mo.  (3) 
Portable  Wireless  Outfit  of  Henry 
C.  Sauyer,  Astoria,  N.  Y.  (4)  Wire- 
less Station  of  Antone  Sylvia  of 
New  Bedford,  Mass. 
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A  SIMPLE  AND  EFFICIENT  ROTARY  GAP  DISC 


ALUMINUM   and   aluminum   alloys 
are    now    being    extensively    em- 
ployed in  the  construction  of  commer- 
cial  spark  gaps.     The  method  of  con- 
struction followed  by  the  amateur  when 
making  an  aluminum  disc  is  to  cut  out 
"saw-teeth"  around  a  thick  disc  of  the 
metal.    Those  who  have  tried  this  know 
what  a  job  it  is;  for  aluminum,  though 
light,  is  very  difficult  to  work.    The  ease 
of  construction  of  the  disc  herein   de- 
scribed  will   appeal  to  the  experienced 
ones,  and  if 
followed  by  the 
novice  will  save 
much  labor 
and  patience. 

First  secure 
a  piece  of 
hard  aluminum 
sheeting  1/32" 
thick.  With  a 
compass  or 
dividers-  care- 
fully measure 
and  mark  out 
the  piece  as 
shown  in  the 
diagram.  The 
disc  should  be 
8"  in  diameter 
to  be  most  effi- 
cient (as  was 
pointed  out  by 

E.    E.    Bucher     

in  t  h  e  March  Screw  Hole"  and  the  Shape  and 

issue  of  Modern  Mechanics').  Twelve 
electrodes  is  the  practical  number  for 
a  motor  having  a  speed  of  2500  to 
3000  R.  P.  M.  If  the  motor  is  faster 
than  this,  8  or  10  will  do;  if  slower, 
increase  the  number  to,  say,  16.  Now 
cut  around  the  blades  with  tin  shears. 
Do  not  cut  the  parts  to  be  cut  on 
circle  C  with  tin  shears.  The  latter  are 
too  unwieldy  and  would  bend  the  metal 
out  of  shape.  Instead,  cut  these  places 
half  way  through  with  a  chisel,  then 
bend  the  pieces  out.  Now  center  a 
disc  of  3/32"  fibre,  the  size  of  circle  C, 
on  the  aluminum  disc,  and  mark  four 
places  for  the  holes  e,  f,  g  and  h.  Bore 
the  holes  for  small  machine  bolts.  nM-~ 


center  of  the  aluminum  disc  (circle  D) 
may  then  be  cut  out.  Bolt  the  aluminum 
to  the  fibre.  Now  bend  back  the  tips  of 
the  blades  on  the  dotted  lines,  at  right 
angles  to  the  blades.  It  will  be  noticed 
from  the  dimensions  in  the  diagram  that 
these  tips  afford  an  ample  sparking  sur- 
face 3/1 6"  square.  The  disc  is  now  ready 
to  attach  to  the  motor  shaft.  This  is  done 
in  the  regular  way,  either  by  bolting  to  a 
pulley  wheel  or  fastening  in  an  emery 
wheel  clamp  found  on  some  motors. 

After  the  disc 


Pattern    for    Aluminum    Disc,   Showing    the    Location    of 
•   Size   of  the  Arms. 


The 


is  assembled 
twist  the  blades 
so  that  they 
have  a  pitch  of 
about  15  de- 
grees. Twist 
them  in  such  a 
way  that  the  tips 
turn  away  from 
the  direction  of 
rotation.  Pitch- 
ing the  blades  in 
this  manner 
serves  three 
very  important 
purposes.  First : 
By  carefully  ad- 
justing the  de- 
gree of  pitch  the 
speed  may  be 
perm  anently 
fixed  at  w  h  i  c  h 
the  spark-note  is 

most  resonant.  (The  greater  the  pitch 
the  slower  the  speed.)  Second:  The  fan 
effect  of  the. blades  draws  air  through 
the  motor,  thereby  cooling  it.  Third :  The 
air  resistance  against  the  pitched  blades, 
when  the  motor  is  running,  gives  the 
motor  a  slight  load,  which  keeps  it  from 
"racing"  as  it  would  otherwise  do  with 
such  a  light  disc.  No.  6  aluminum  wire, 
or  3/1 6"  aluminum  rod,  makes  good  sta- 
tionary electrodes. 

Some  persons  may  be  skeptical  about 
the  wearing  qualities  of  this  disc.  The 
writer  has  one  which  has  been  in  regu- 
lar use  on  a  J4  k.  w.  transformer  for  five 
months  and  at  present  shows  no  apprecia- 
ble signs  of  wearing  out.  In  case  any  of 


AMATEUR  WIRELESS  STATIONS 


THE  WIRELESS  STATIONS  APPEARING  IN  THE  VIEWS  ARE: 

(1),  (2)  and  (5) — Various  Views  of  the  Wireless  Station  of  Raymond  Myers, 
of  Tiffin,  O.  In  the  First  View  Is  Seen  His  Navy  Type  Receiving  Transformer, 
Fixed  and  Variable  Condensers,  Galena  Detector,  Telephone  Head  Set  and 
Aerial  Switch.  The  Second  View  Shows  His  Rotary  Spark  Gap  in  Operation, 
While  in  the  Third  View  Is  Seen  the  Complete  Transmitting  Set,  Which  Is  Rated 
at  J4  KW.  (3)— The  1/2  KW.  Wireless  Station  of  Palmer  Leberman,  of  She- 
boy  gan,  Wis.  (4) — The  Two  Wireless  Sets  of  Arthur  C.  Stansfield,  of  Lawrence, 
Mass.  Practically  All  the  Instruments  Were  Made  by  the  Owner  of  the  Station. 
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the  tips  do  wear  off  after  long  use,  cut 
them  all  off  even  at  the  place  where 
they  were  bent  and  bend  new  ones.  This 
may  be  done  several  times,  providing  the 
disc  is  made  large  enough  at  the  outset. 

This  disc,  aside  from  having  so  many 
advantages,  is  also  efficient.  The  effi- 
ciency lies  in  the  fact  that  aluminum  is 


the  metal  used.  Those  who  get  a  ragged 
spark  with  zinc  or  brass  electrodes  will 
secure  a  pure  note  with  aluminum.  The 
reason  for  this  is  that  zinc  and  brass  will 
warm  up  a  slightly  defective  condenser, 
thereby  causing  it  to  buckle.  No  such 
effect  is  noticed  when  aluminum  is  used. 
GEORGE  H.  BRINKERHOFF. 


TO  ERECT  LONGEST  WIRELESS  SPAN  IN 
THE  WORLD 


THE     United     States     Government,     Bay.   The  Pearl  Harbor  and  Cavite  link 

through  the  Bureau  of  Yards  and     of  the  system  will  be  more  than  3,000 

Docks  of  the  Navy  Department,  during     miles    in    length,    whereas    the    greatest 

the  month                                                                                                                     communi- 

of  March 
awarded 
contracts 

Tips  for  the  Wireless  Amateur 

eating 
link    of 
wireless 

for  the 

^  Don't  receive  with  the  switches  out.     It's  had  for  the 

now    in 

erection 

instruments. 

existence 

of  what 
will    be 
the  most 
wonder- 

C| Don't   think  P°u   are  Siting   blank  place   if  you   acci- 
dently  happen  to  push  the  buzzer  test. 
<J  Don't  stretch  the  sending  of  your  coil.     You  have  prob- 
ably stretched  the  spark  only. 

is    that 
across  the 
Atlantic, 
si  ightly 

ful   wire- 

€| Don't  believe  all  you  hear.      If  someone  says  he  can 

under 

less     sys- 

receive  2,500  miles,   take  the  square  root  of  it  and  then 

2,500 

tem    in 

divide  by  two  to  find  his  true  radius  —  or  ask  t°  be  shown. 

miles. 

the  world. 

€|  Don't  tell  a  wireless  yarn  until  you  are  absolutely  sure 

Except- 

Spanning 

that  you  have  a  greenhorn  to  deal  with.     You  may  need  a 

i  n  g  the 

the  Paci- 

smaller sized  hat  afterwards  if  you  do. 

Eiffel 

fic  Ocean 

<I  Don't  hold  on  to  the  spark  gap  and  accidentally  press  the 

Tower 

it    will 

key.     It's  bad  for  the  coil  as  it  short-circuits  the  secondary. 

in    Paris, 

reach 
from  San 

C|  Don't  receive  messages  all  the  evening  and  then  before 
you  go  to  bed  go  to  ground  your  aerial  and  find  it  is  already 

andwhose 
efficiency 

Diego, 

grounded.    If  you  do  We  would  advise  having  the  telephone 

is   c  o  m  - 

California 

tested  since  they  would  probably  be  strained. 

paratively 

viaHono- 

<I  Don't  try  to  read  static.     He  uses  a  private  code. 

small,  due 

lulu,  to 

<j[  Don't  try  to  manufacture  a  spark  C°H  without  proper 

to     the 

the    Phil- 

equipment.    You  may  exhaust  your  vocabulary. 

fact    that 

ippine  Is- 

^ Don't  try  to  put  up  an  aerial  25  feet  long  and  expect 

it  has  no 

lands,     a 

to  get  blank  station  500  miles  away. 

c  omple- 

distance 

tj  Don't  rale  the  voltage  of  your  spark  coil  on  placards. 

ment,  the 

of  m  o  r  e 

It  may  look  well  but  think  how  many  times  you  would  have 

towers  of 

than  5,000 

been  electrocuted  if  the  notices  were  true. 

this  Paci- 

miles. 
The    San 

One  Who  Knows. 

fic  system 
are  also 

Diego  sta- 

to   estab- 

tion    will 

lish  a  new 

be   located    in    the    Cholas    Valley,    the     record    for    height,    for    they    will    be 

Honolulu  station  in  Pearl  Harbor,   the     in  the  neighborhood   of  600  feet  high. 

army  and  navy  post,  and  the  Philippine 
terminal  at  Cavite,  overlooking  Manila 


And   in  every  other  way  will  this  sys- 
tem be    framed   on   lines   of   immensity 
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never  before  attempted,  for  the  various 
stations  will  possess  generating  facilities 
that  may  be  virtually  compared  to  all 
others  as  the  candle  to  the  incandescent 
light. 

Each  station  will  consist  of  three  tri- 
angular towers,  set  on  a  triangle  of  1,000 
feet  from  point  to  point ;  a  power  house 
of  generating  facilities  comparable  with 
that  of  a  town  of  5,000  persons,  and  the 
usual  attendant  quarters.  With  a  height 
of  600  feet,  as  already  stated,  each  tower 
will  be  150  feet  in  base  measurements, 
and  will  consist  of  300  tons  of  steel,  for 
they  will  be  of  all-steel  construction.  The 
cost  will  be  $29,100  each  for  the  fabri- 
cating and  erecting  of  the  San  Diego 
towers,  $30,900  each  for  the  Pearl  Har- 
bor towers,  and  $34,200  each  for  the 
three  towers  at  Cavite.  The  contract  for 
the  stations  at  San  Diego  and  Pearl  Har- 
bor was  secured  by  the  Llewellyn  Iron 
Works  of  Los  Angeles,  California,  and 
the  one  for  the  towers  at  Cavite  was 
awarded  to  the  Pittsburgh-Des  Moines 
Steel  Company  of  Pittsburgh,  Pennsyl- 
vania. A  year  is  given  in  which  to  do 
the  forging  and  erecting  of  the  towers. 
The  entire  distance  will  be  covered  by 
these  three  stations. 


THE    CENTRAL    RADIO    ASSOCIA- 
TION 

The  Central  Radio  Association  is  mak- 
ing plans  to  publish  a  directory  call  book 
of  all  amateur  stations  known  to  them 
in  twenty-four  states  lying  between  the 
Rocky  Mountains  on  the  west  and  the 
Ohio  River  on  the  east.  All  amateur  op- 
erators living  in  this  territory  can  have 
their  stations  listed  in  the  book  by  writ- 
ing to  H.  B.  Williams,  Secretary  of  the 
Central  Radio  Association,  Chanute, 
Kansas.  All  names  must  not  be  sent 
in  later  than  June  5th. 


BINGHAMTON  PROGRESSIVE 
RADIO  ASSOCIATION 

At  a  meeting  of  the  wireless  amateurs, 
held  April  2Oth,  1915,  in  Binghamton, 
N.  Y.,  the  Binghamton  Progressive 
Radio  Association  was  formed  and  the 


following  officers  elected  for  the  first 
term:  Kenneth  Kingsbury,  President; 
Wallace  Dunmore,  Vice-President ;  Ray 
H.  Holmes,  Secretary;  Mr.  Bovee, 
Treasurer,  and  Mr.  Hollister,  Sergeant- 
at-Arms.  Seventeen  members  were 
present  at  this  meeting  and  it  is  said  by 
the  Secretary  that  every  indication  points 
to  a  successful  year  for  the  association. 
The  purpose  of  the  club  is  to  promote 
good  fellowship  among  the  amateurs  in 
Binghamton  and  outlying  districts.  An 
experimental  department  is  to  be  estab- 
lished in  which  interesting  and  instruct- 
ive experiments  will  be  carried  out.  The 
club  will  be  glad  to  hear  from  other 
clubs  and  individuals.  Correspondence 
should  be  addressed  to  the  Secretary, 
Ray  H.  Holmes,  157  Robinson  street, 
Binghamton,  N.  Y. 


PLANT   CULTURE   BY  HIGH   FRE- 
QUENCY CURRENT. 

(Continued  from  page  835.) 

lower  end  of  the  secondary  cylinder. 
From  the  detailed  drawing  in  Fig.  2  the 
reader  will  note  that  four  posts  of  black 
fibre  rod,  2%  inches  high  and  one  inch  in 
diameter,  are  given  a  series  of  saw  cuts  to 
a  depth  of  three-eighth  inch.  Eight  cuts 
will  be  required  in  each  post  to  take  the 
eight  turns  of  primary  strip.  The  cuts 
may  be  made  with  two  blades  of  a  hack- 
saw placed  side  by  side  to  give  the  re- 
quired thickness  or,  what  is  by  far  the 
better  method,  the  cuts  may  be  taken  in 
a  milling  machine  if  one  is  available. 
The  posts  are  located  on  the  base-board 
and  secured  with  short  machine  screws 
tapped  into  the  fibre.  Care  should  be 
taken  to  see  that  the  screws  do  not  pass 
into  the  posts  beyond  the  bottom  turn  of 
the  primary. 

The  assembly  of  the  parts  is  clearly 
shown  in  Fig.  I  and  it  is  believed  that  no 
further  comment  is  necessary  other  than 
to  say  that  the  bottom  turn  of  the  prim- 
ary is  connected  with  the  ground  stud,  as 
shown  in  the  diagram  of  connections. 


Wireless  club  notes  and  announce- 
ments will  be  published  in  these  columns 
whenever  received. 


What  the  World  i^  Doin6 


WHATEVER  may  be  the  political  and  economic  effects  of  the  European  war,  there  is 
one  fact  that  stands  out  prominently  amid  the  chaos.  That  fact  is  the  advancement 
made  in  chemistry  as  a  result  of  the  military  operations.  Before  the  war  many 
American  industries  were  dependent  on  German  manufacturers  for  certain  chemicals,  and 
during  the  early  days  of  August  many  organizations  spent  more  than  one  sleepless  night  in 
wondering  how  they  could  keep  their  factory  wheels  going  without  the  heretofore  easily 
procurable  German  chemicals  and  dyes.  And  this  very  state  of  business  gave  American 
ingenuity  and  inventiveness  an  opportunity  of  asserting  itself.  One  of  the  chief  industries 
to  suffer,  the  dyeing  industry,  was  soon  aided  out  of  its  serious  predicament  by  the  wonderful 
discovery  of  an  American  chemist.  So  it  has  been  in  many  other  fields,  with  the  result  that 
we  Americans  have  been  made  an  independent  community  and  given  a  great  opportunity  of 
developing  our  resources  to  the  utmost.  Meanwhile  our  European  brothers  have  experienced 
the  same  difficulties  and  consequential  advantages.  Countries  other  than  Germany  have 
always  been  more  or  less  dependent  on  that  nation  for  many  of  their  chemicals.  When  the 
war  broke  out  they  were  also  confronted  with  the  problem  of  making  their  own  raw  ma- 
terials. It  was  the  opportunity  for  the  chemical  engineers  and  inventors — and  they  took  it. 
These  countries,  as  in  the  instance  of  the  United  States,  have  become  more  independent 
than  ever  before.  But  chemistry  has  not  rested  here.  It  has  been  developed  even  on  the 
battlefields.  First  the  French  and  English  made  extensive  improvements  in  the  explosives 
used  in  their  shells  in  order  to  make  them  more  deadly.  Then  the  Germans  retaliated  by 
releasing  deadly  gases  that  were  blown  by  the  wind  over  the  trenches  of  their  opponents. 
The  effects  of  the  gases— said  to  be  chlorine— have  been  far  more  deadly  than  artillery  hre. 
Men  have  been  killed  almost  instantly  by  the  heavy  fumes,  which  can  penetrate  deep  into  the 
trenches  and  bomb-proofs.  Now  the  French  and  British  soldiers  have  again  applied  their 
chemical  knowledge  in  counteracting  the  deadly  effects  of  the  German  gas  bombs  and  tanks 
Latest  reports  have  it  that  they  are  spraying  ammonia  into  the  air,  which,  on  mixing  with 
the  chlorine  fumes,  converts  the  latter  into  harmless  ammonium  chloride— a  soft  powder 
which  soon  sinks  to  earth.  Thus  the  war  at  its  present  state  is  a  war  of  chemicals.  It  is  true 
that  the  advantages  derived  from  the  war  will  be  far  outbalanced  by  its  terrible  cost.  Yet 
is  it  not  fortunate  that  at  least  one  advantage— the  development  of  chemistry— is  accruing? 

With  the  fast  approach  of  summer  and  its  thunder  showers,  the  article  entitled  "Lightning 
Protection,"  by  A.  S.  Blatterman,  appearing  in  this  issue,  must  necessarily  prove  of  interest 
to  readers  of  an  electrical  turn  of  mind.  While  the  article  is  in  truth  a  purely  electrical  one, 
since  it  deals  with  lightning  protection  on  long  transmission  lines,  still  it  has  been  included  in 
the  Radio  Section  for  the  reason  that  it  should  be  read  by  every  wireless  amateur.  In  a 
great  measure  the  information  it  contains  will  be  found  very  valuable  in  effectively  protect- 
ing a  wireless  station  from  the  possible  ravages  of  lightning. 

The  wireless  telephone  has  at  last  come  into  its  own— at  least  in  one  of  its  numerous 
fields  of  application.  We  learn  that  the  Lackawanna  Railroad  in  the  East  is  using  a  wireless 
telephone  equipment  on  one  of  its  fast  trains,  and  that  the  service  is  proving  practicable.  The 
range  of  the  apparatus  is  being  increased,  and  it  is  not  a  wild  flight  of  fancy  to  look  forward 
to  the  extensive  employment  of  the  radio  telephone  on  all  through  passenger  trains— and 
even  freight  trains  for  reasons  of  economy.  While  the  Lackawanna  Railroad  is  developing 
its  wireless  telephone  service,  news  comes  of  the  experiments  of  Dr.  Millener  with  wireless 
telegraph  and  telephone  apparatus  for  the  Union  Pacific  Railroad  in  the  Middle-West. 
Surely  we  are  on  the  eve  of  a  new  era  in  wireless  communication. 

The  rapid  growth  of  THE  WORLD'S  ADVANCE  has  necessitated  the  removal  of  the  organi- 
zation from  the  former  offices  at  32  Union  Square  to  its  new  home  at  239  Fourth  Avenue, 
New  York,  where  it  occupies  the  entire  twelfth  floor. 
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Teacher — Now,    Willie,    mention    one 
of  the  customs  at  Christmas  time? 
Pupil — Running  in  debt. — Life. 


Willie — Paw,  why  is  the  way  of  the 
transgressor  hard? 

Paw — Because  so  many  people  have 
tramped  on  it,  my  son. — Cincinnati  En- 
quirer. 


"I  think  if  I  were  a  Tommy  Atkins 
going  to  France,  I'd  join  the  bicycle 
corps." 

"Why  so?" 

"Then,  if  I  got  homesick,  I  could  punc- 
ture a  tire  and  once  again  breathe  my 
native  air." — Boston  Transcript. 


"I'm  not  at  home  to  that  gentleman, 
Jane,"  declared  the  belle. 

"You  haven't  seen  his  card,  yet,"  pro- 
tested mother.  "You  don't  know  who  it 
is." 

"True ;  but  it  isn't  the  machine  I  am 
waiting  for.  I  can  tell  by  the  honk." — 
Louisville  Courier- Journal. 


"What  could  have  brought  you  to  this, 
my  poor  man  ?  You  appear  to  have  seen 
better  days." 

"Yes,  I  was  once  an  author,  madam. 
I  lost  all  I  owned  trying  to  find  a  pub- 
lisher for  my  last  book,  on  'A  Hundred 
Ways  to  Get  Rich.'  "—Follia. 


Teacher — Now,  who  can  tell  me  which 
travels  fastest — heat  or  cold? 

Johnny  Bright — Heat,  of  course ;  any- 
body can  catch  cold. — Selected. 


Mr.  Henpeck — Is  my  wife  going  out? 
Jane — Yessir. 

Mr.  Henpeck — Do  you  know  if  I  am 
going  with  her? — London   Tatler. 


"Coal  and  diamonds  are  really  made 
of  the  same  substance." 

"Well,"  replied  the  young  woman  who 
typewrites,  "I'll  take  the  diamond.  I 
don't  care  for  the  carbon  copy." — Wash- 
ington Star. 


The  Applicant — There's  lots  of  push 
and  go  in  me.  I'd  like  to  show  you. 

The  Boss — Very  well.  That  door 
opens  outward.  Try  your  push  on  that 
and  then  demonstrate  your  go  on  the 
outside. — Chicago  News. 


Teacher — Jane,  can  you  tell  me  who 
succeeded  Edward  VI.  ? 

Jane — Mary. 

Teacher — Now,  Lucy,  who  followed 
Mary? 

Lucy  (absent  mindedly) — Her  little 
lamb. — Theosophical  Path. 


"Have  you  a  circulating  library?" 
"No  ma'am ;  but  I  can  show  you  some 
nice  revolving  bookcases." — Judge. 
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